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The fastest possible 
way to create the fastest 
MS-DOS programs 

possible. 



Microsoft C 5.1 
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For Personal Computers Running 
the MS, OS/2 or MS-DOS, 
Operating System 


Microsoft C Optimizing Compiler 5.1 Techbox 
Compiler 

• Optimizations that generate the fastest code for DOS 
and OS/2 systems. 

- In-line code generation. 

- Loop optimizations. 

- Elimination of common subexpressions. 

• Full OS/2-system support to break the 640K barrier. 

- Family API programs that run under DOS and the OS/2 
systems. 

- Write multithreaded programs and Dynamic Link 
Libraries. 

• Small, medium, compact, large, and huge memory models. 

• Mix models with NEAR, FAR, and HUGE keywords. 

• Fast compilation (10,000 lines/minute) with Microsoft 
QuickC.™ 

• Fastest math, in-line 8087/80287 instructions, and 
floating-point calls. 

• More complete support of proposed ANSI standard. 

• Over 350 library functions, including a graphics library. 
Microsoft CodeView 

• Full OS/2 systems support. 

- Debug applications of up to 128 MB under the OS/2 
systems. 

- Debug multithreaded programs and Dynamic Link 
Libraries. 

• Source-level debugging for precise control over 
programs. 

- Dynamic breakpoints in the source. 

- Debug programs written in a variety of Microsoft 
languages. 

- Full symbolic display of C structures. 

- Interactively follow linked lists and nested structures. 

- Watch variables, memory, registers, and flags. 

Other Utilities 

• Fast linking (twice as fast as the C 4.0 version linker). 

• OS/2 incremental linker - up to 20 times faster than a 
full link. 

• OS/2- and MS-DOS reconfigurable programmer’s 
editor 


Everything about Microsoft® C Optimizing 
Compiler version 5.1 is dedicated to the profes¬ 
sional programmer. 

Fast code. Fast development. Fast debug¬ 
ging. And full support for both MS-DOS® and 
the OS/2 systems in a single package. 

There’s no faster C code on a PC, because 
powerful optimizations, such as in-line code 
generation and loop enregistering, generate 
executables that are compact and efficient. 
The documentation even teaches you special 
coding techniques to squeeze every last bit of 


speed out of your code. 

Fast code isn’t all you get. Under MS® OS/2, 
the 640K barrier is gone so you can write C pro¬ 
grams as large as a gigabyte.You can call the 
operating system directly Create more respon¬ 
sive programs (multiple threads allow program 
operations to overlap). And build Dynamic Link 
Libraries (DLLs) that can be shared, saving 
valuable memory DLLs also allow your main 
programs to be smaller, so they load faster. You 
can even write a single Family API program 
that runs under both MS-DOS and MS OS/2. 
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Microsoft C Optimizing Compiler 5.1 Techbox 
Compiler 

• Optimizations that generate the fastest code for DOS 
and OS/2 systems. 

- In-line code generation. 

- Loop optimizations. 

- Elimination of common subexpressions. 

• Full OS/2-system support to break the 640K barrier. 

- Family API programs that run under DOS and the OS/2 
systems. 

- Write multithreaded programs and Dynamic Link 
Libraries. 

• Small, medium, compact, large, and huge memory models. 

• Mix models with NEAR, FAR, and HUGE keywords. 

• Fast compilation (10,000 lines/minute) with Microsoft 
QuickC.™ 

• Fastest math, in-line 8087/80287 instructions, and 
floating-point calls. 

• More complete support of proposed ANSI standard. 

• Over 350 library functions, including a graphics library. 

Microsoft CodeView 

• Full OS/2 systems support. 

- Debug applications of up to 128 MB under the OS/2 
systems. 

- Debug multithreaded programs and Dynamic Link 
Libraries. 

• Source-level debugging for precise control over 
programs. 

- Dynamic breakpoints in the source. 

- Debug programs written in a variety of Microsoft 
languages. 

- Full symbolic display of C structures. 

- Interactively follow linked lists and nested structures. 

- Watch variables, memory, registers, and flags. 

Other Utilities 

• Fast linking (twice as fast as the C 4.0 version linker). 

• OS/2 incremental linker - up to 20 times faster than a 
full link. 

• OS/2- and MS-DOS reconfigurable programmer’s 
editor 


Microsoft Editor is the first reconfigurable 
text editor for programmers that lets you de¬ 
velop under MS-DOS and MS OS/2. Under 
MS OS/2, multitasking lets you edit one file 
while you compile another, which cuts develop¬ 
ment time. You can even generate multiple com¬ 
piles that report errors directly back into your 


while you watch variables and register values 
change. And under MS OS/2 you can debug 
multi-threaded applications, DLLs, and pro¬ 
grams as large as 128 MB. The Microsoft C 
Optimizing Compiler 5.1, designed for the pro¬ 
fessional programmer. It’s all the speed you 
need. Call (800) 541-1261. 


source code. 

Microsoft CodeV'ew® is the highly acclaimed 
window-oriented source-level debugger that 
makes debugging not only fast, but extremely 
efficient. You can view program execution 


Microsoft 

Making it all make sense: 

Microsoft, the Microsoft logo. MS. MS-DOS. and CodeView are registered trademarks of Microsoft Corporation. 
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DEVELOPMENT 


Product reviews: 
Macro Assembler 5.1 
Turbo Assembler 1.0 
OPTASM 1.5 



A DATABASE SERVER ODYSSEY 

RICHARD FINKELSTEIN 

The SQL database server holds the key to the future of PC-based 
data management—and the future is already upon us. Five 
such servers are available now: SQL Server from Ashton-Tate/ 
Microsoft; SQLBase from Gupta Technologies; NetWare SQL 
from Novell; oracle Server from Oracle; and XDB-Server from 
XDB Systems. We examine the potential of server architecture 
from the perspective of these products, and tell you what to 
look for in choosing a server. Database servers are destined to 
change the balance of power from the mainframe to the PC. 


IN FRONT OF THE SERVER 

HERBERT A. EDELSTEIN 

The database server does not work alone. It needs a front end 
to provide the user interface and development tools for building 
distributed applications. Vendors are just now racing to the 
market with their first round of front-end tools, including dBASE 
IV from Ashton-Tate; Paradox 3.0 from Borland; DataEase SQL 
from DataEase International; SQLWindows from Gupta Tech¬ 
nologies; XQL from Novell; Professional oracle from Oracle; 
and XDB-SQL from XDB Systems. What do these products do, 
and how do you know which is right for your applications? We 
consider each one on the basis of its application development 
facilities, compatibility with servers, and graphics capabilities. 


SOME ASSEMBLY STILL REQUIRED 

BEN MYERS 

While some may view programming in assembly language as a 
quaint custom left over from the earliest days of personal 
.computers, it is still indispensable for writing some programs— 
especially those where speed and size are at a premium or 
where high-level languages cannot meet runtime requirements. 
An assembler, therefore, remains an essential component of a 
systems developer’s toolkit. We evaluate three leading 
assemblers on the market today: the latest version of the 
granddaddy of them all, Microsoft’s Macro Assembler (MASM), 
along with two MASM-compatible products—Borland’s Turbo 
Assembler (TASM) and SLR Systems’ OPTASM. 
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COMPUTER 

SYSTEMS 


Product review: 
Sun386i 


LOCAL AREA 
NETWORKS 


Product review: 
Banyan VINES 


MONTHLY 

COLUMNS 


TWO WORLDS UNDER ONE SUN 

ALAN MOYER and KENT QUIRK 

Sun Microsystems blasts into the 386 universe with a 
workstation that unites the two worlds of Unix and DOS in one 
machine. The 386i maintains the Sun tradition of a strong 

Unix development platform, while at the same time inviting 

DOS application development. We put the 386i through our 
systems performance tests and discover a powerful machine 
with an intriguing mix-and-match development environment. 

96 

BRANCHING OUT WITH BANYAN VINES 

BRICE BONWILL 

A determined competitor in the network arena, Banyan vines 
is focusing on large installations with multiple servers and 
extensive communications requirements. Can the relatively 
small company succeed in the established LAN market? Our 
assessment shows that Banyan’s technical strength places it in 
a league with leading LAN vendors. 

114 

SYSTEMS PERSPECTIVE 

Data MismanagementljUUE anderson 

Data management on PCs has suffered from haphazard and 
inefficient handling, but the new technology of SQL servers and 
front ends will put us back in control of our data. 

9 

NEW DIRECTIONS 

Still Waiting for 05/2/will fastie 

IBM and Microsoft would have us believe that OS/2 has finally 
arrived, but just because you can buy it doesn’t mean you can 
take full advantage of it. We still need critical mass. 

23 

OUTFITTING THE END USER 

Bigger Ponds, Smarter Fish! peter e. coffee 

The age of specialization has hit the PC industry' full force. 
Systems developers and integrators have two choices: find your 
own niche, or learn to coordinate the work of those who have. 

141 
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Protect Intelligence 
With Intelligence 



Software Protection KEYs By ProTech 

ProTech keys: 

□ are totally transparent to the end user 

□ allow unlimited back up copies 

□ free up disk drives 

□ do not interfere with 
peripheral operations 

□ are easy to install 

□ protect software 
developers’ revenues 

□ assembler based routines (not drivers) 

□ encrypted routines 

□ physically unique hardware KEYs 

□ sophisticated software 
installation advice 

□ provide the highest level of 
protection available 

THE KEY 

The KEY provides effective software protec¬ 
tion while insuring customer satisfaction. 

The KEY is a random response device 
which is designed for identically repro¬ 
duced software packages. 

THE MEMORY KEY 

The MEMORY KEY is a programmable soft¬ 
ware protection device. Each byte of 
memory can be addressed in groups or 
individually. Possible applications for the 
MEMORY KEY include: 

□ modular package control 

□ serialization 

□ customization 

□ access control to PCs 

□ demo control 

□ software leasing 

□ updating modules in the field 

□ any “counter” operation 

For a demonstration package or additional 
information, please write or call: 


= =^=== = ^==== MARKETING. INC. 

1804 W. Southern Parkway • Bldg. A-112 
Durham, North Carolina 27707 
(919) 490-4970 FAX (919) 490-4974 


1 - 800 - 843-0413 


WE HAVE THE KEY TO SOFTWARE COPY PROTECTION 
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You No Longer Have to Share the 
Lower 640K With Your Debugger 




Periscope I’s new board uses ZERO memory in the 
lower 640K. Yet it has plenty of room to safely store 
all debugging information, like symbols, as well as the 
powerful Version 4 software. 

Periscope’s hardware adds 
the power to solve the really 
tough debugging problems. 

The break-out switch lets you 
break into the system any time. 

You can track down a bug 
instantly, or just check 
what’s going on, without 
having to reboot or power 
down and back up. That’s 
really useful when your 
system hangs! The switch is 
included with Periscope I, 

Periscope II, and Periscope III. 

Periscope I has a NEW board 
with 512K of write-protected RAM, user-expandable to 1MB, for the Periscope software, 

symbol tables, and all related debugging information. Normal DOS memory 
(the lower 640K) is thus totally freed up for your application, and Periscope 
is protected from being overwritten by a run-away program. The new 
board’s footprint is only 32K, so you can use it in PC, AT, and 386 systems 
with EGA/VGA and EMS boards installed (not possible with the previous 
56K board). It can also be used with Periscope III to provide additional 
write-protected memory. 

Periscope III has a board with 64K of write-protected RAM to store the 
Periscope software and as much additional information as will fit. AND... 

The Periscope III board adds another powerful dimension to your 
debugging. Its hardware breakpoints and real-time trace buffer let you 
track down bugs that a software-oriented debugger would take too long 
to find, or can’t find at all! 


The NEW Periscope I 
memory board keeps ail debugging 
information out of the lower 640K. Can be used in 
PCs, ATs, and 386s with both EGA/VGA and EMS boards 
installed. The Periscope break-out switch enables you to 
recover from a hung system. Included with Models I, II, and III. 


The Periscope III hardware-breakpoint board captures information in real-time, so you’ll find bugs that can’t be 


found with a software-based debugger. 


What's New in Periscope 
Version 4: 

• View local symbols from Microsoft C 
(Version 5) 

• Debug Microsoft windows applications 

• Set breakpoints in PLINK overlays 

• Improved source-level support 

• Monitor variables in a Watch window 

• 80386 debug register support 

• Debug using a dumb terminal 

• PS/2 watchdog timer support 

• Use mixed-case symbols 

• Set breakpoints on values of Flags 

• Much more! 

■ Periscope I includes a NEW full-length 
board with 512K of write-protected RAM; 
(user-expandable to 1MB); break-out 
switch; software and manual for $795. 

■ Periscope II includes break-out switch; 
software and manual for $175. 

■ Periscope II-X includes software and 
manual (no hardware) for $145. 

■ Periscope III includes a full-length 
board with 64K of write-protected RAM, 
hardware breakpoints and real-time trace 
buffer; break-out switch; software and 
manual. Periscope III for machines run¬ 
ning up to 10 MHz with one wait-state is 
$1395. Plus the new Model I board, $1995. 

Due to the volatility of RAM costs, prices on board 
models are subject to change without notice. 

REQUIREMENTS: IBM PC, XT, AT, PS/2, 
80386 or close compatible (Periscope III 
requires hardware as well as software compat¬ 
ibility, thus will not work on PS/2 or 80386 
systems); DOS 2.0 or later; 64K available 
memory (128K at installation time); one disk 
drive; an 80-column monitor. 


Periscope’s software is solid, comprehensive, and 
flexible. 


It helps you debug just about any kind of program you can write... thoroughly and 
efficiently. 



Periscope software & 
250+ page manual 


Periscope’s the answer for debugging device-drivers, memory-resident, non-DOS, and 
interrupt-driven programs. Periscope works with any language, and provides source and/or 
symbol support for programs written in high-level languages and assembler. 

David Nanian, President of Underware, Inc 
(of BRIEF fame) says this about the new 
Periscope Version 4: 

"Periscope has always been an unbelievable 
assembler-level debugger. Version 4 has 
turned it into a terrific source-level debugger 
as well. Aside from major enhancements like 
the source-level improvements, all the little 
changes make a really big difference, too. For 
instance, symbol lookups and disassemblies 
are noticeably faster, and highlighting the 
registers that have changed 
easier. Once again, Periscope 
industry standard for debugg 


Call us with your questions. We’ll be happy 
to send you free information or help you de¬ 
cide on the model that best fits your needs. 

Order Your Periscope, 
Toll-Free, Today! 
800-722-7006 _ 
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Not just another power trip. 

The IBM PS/2 Model 70 386 with Micro Channel. 

A desktop system with 386 power, loaded with memory, racing through complex applications at 
up to 25 MHz, is where the Personal System/2* Model 70 386 begins. 

What it offers you beyond its sheer power, is where it begins to make a difference. 

The Model 70 386 features Micro Channel," a 32-bit 
bus created to take full advantage of 386 technology. 

Micro Channel is designed for multitasking and multiprocessing. 
It allows the PS/2* to operate several intelligent processors and 
subsystems simultaneously. So you can do several jobs at once and 
still get truly balanced performance. 

With the Model 70 386, complex spreadsheets go faster 
than ever. So do sophisticated graphics. Even networking is no 
sweat. And Micro Channel ensures a platform for future applica¬ 
tions, such as imaging and advanced communications. 

By combining Very Large-Scale Integration, advanced 
Surface Mount Technology and built-in features, PS/2s deliver state-of-the-art reliability and design 
sophistication. The Model 70 386 runs most current DOS applications and is ideal for the new 
OS/2" applications. 

Here, then, is a system that recognizes your need for power today, and helps protect your 
investment for years into the future. All at a price you’d expect to pay for 386 machines with “yesterday’s” 
bus architecture. 

For a demonstration of the PS/2 Model 70 386, see your nearest IBM Authorized Dealer or IBM 
marketing representative. Call 1 800 IBM-2468, ext. 119 for a dealer near you. 

It’ll be well worth the trip. 


Model 70 386 

Available models 

A21 

121 

E61 

Microprocessor 

80386 

25 MHz. 

64Kb 
memory 
cache (30ns) 

80386 

20 MHz 

80386 

16 MHz 

Optional Math 
Co-Processor 

80387 

25 MHz 

80387 

20 MHz 

80387 

16 MHz 

Memory (RAM) 

Standard 

Maximum on system board 
System maximum 

2Mb (80ns) 
8Mb 

16Mb 

2Mb (85ns) 
6Mb 

16Mb 

1Mb (100ns) 

6Mb 

16Mb 

Diskette storage 

1.44Mb 3.5-inch standard (2 maximum). 

Fixed disk storage 

120Mb (23ms) 120Mb (23ms) 60Mb (27ms) 

Built-in features 

Video Graphics Array (VGA) and display port; 
diskette controller; serial, parallel, keyboard 
and pointing device ports; clock/calendar. 

System expansion 

Three option slots (two 32-bit, one 16-bit). 

Operating systems 

DOS 3.3,4.0; IBM OS/2; AIX 

“ PS/2. 























Finally, there’s an SQL that gets back to 
BASIC. And COBOL. And C. And Pascal. 


As a programmer, you’ve probably already 
faced it—the database dilemma. Do you use an SQL 
for easy database handling, or a true programming 
language for maximum power and flexibility? 

Now you .can do both with XQLf the relational 
data management system from the developers of 
Btrieve.® 

The Programmer’s SQL. With XQL, you 
can access your data with the ease of Structured 
Query Language through simple subroutine calls 
from traditional programming languages. XQL sup¬ 
ports standard SQL syntax, including subqueries, 
unions and security groups. 

XQL Relational Primitive Operations. 

In addition, XQL lets you bypass the SQL level and 
perform highly efficient, relational primitive opera¬ 
tions directly. You get all the functionality of a rela¬ 
tional database model without the constraints of a 
4th generation language. 

Building on Btrieve. The heart of Novell’s 
family of data management tools is Btrieve. By 
letting you access multiple records at a time, XQL 
adds a powerful dimension to Btrieve. XQL incorpo¬ 
rates sophisticated data manipulation features which 


allow you to access data by field name, move forward 
or backwards through the database, compute fields 
from other fields or constants, and even work with 
composite records built from multiple, joined 
Btrieve files. 

Like Btrieve, XQL offers features like multi¬ 
user support, fault tolerance, comprehensive 
documentation, and expert technical support. And 
you never pay royalties on your XQL applications. 

Solve the database dilemma with XQL, the SQL 
that speaks your language. Only $795* See your 
Authorized Novell Gold Reseller, or call us at 
(512) 346-8380. 

For more information, call from your modem 
1-800-444-4472 (8 bit, no parity, 1 stop bit) and enter 
the access code NVXQL3. 


NOV ELL 


For software solutions, 
you should be seeing red. 


‘Suggested retail price (US dollars) ©1988 Novell Inc., World Headquarters, 1 22 East 1 700 South, Provo, Utah 84601 (801) 379-5900 

Requires Btrieve 4. x and PC-DOS or MS-DOS 2.x, 3.x. 
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_ JULIE ANDERSON 

Systems Perspective 

Data Mismanagement 

Data management got out of hand when end users developed their 
own applications. SQL server technology promises to regain control. 




U ntil now, we’ve done PC-based 
data management all wrong. We 
handed data-management pack¬ 
ages to end users and let them loose 
to develop their own applications. In 
the face of a massive backlog of corpo¬ 
rate applications, we overlooked one 
very important fact: untrained end 
users do not understand basic database 
design techniques—normalizing data, 
defining relations, and choosing strate¬ 
gic fields to index. 

After all, these end users were 
developing simple personal applica¬ 
tions—client tracking systems or mail¬ 
ing lists. If the data were incorrectly 
entered, or if the application was ineffi¬ 
cient, only the end user suffered. 

Eventually, however, the end user’s 
personal application grew into a work¬ 
group application. Colleagues needed 
access to the client data. The names on 
the mailing list grew into a corporate 
asset. Systems integrators moved the 
data files onto the work-group’s LAN 
server and gave each end user a copy 
of the network version of the data 
manager. Still, everyone continued to 
disregard the end users’ inability to 
handle security, integrity, and consist¬ 
ency. Most end users don’t even know 
they have to consider those issues. 

The systems developers and inte¬ 
grators who ignored these problems 
cannot be faulted. The technology was 
deficient. The data files residing on the 
server had no protective shell or intel¬ 
ligent application to guard the data; all 
responsibility for integrity checks re¬ 
sided in easily corruptible applications 
on DOS. Systems developers and inte¬ 
grators knew how fragile the data re¬ 
siding on a server were. Thus, they did 
not release their most critical business 
data to a LAN server. 

Fortunately, the situation is chang¬ 
ing. The latest developments in data 
management and LAN operating-system 
technology allow us to move more 
business data safely onto a LAN server. 


An effective process-to-process 
communications protocol supported by 
the LAN server permits a data-manage- 
ment application to be distributed into 
server and front-end components that 
communicate using Structured Query 
Language (SQL). In this new architec¬ 
ture, the server application forms a 
protective wall around the data, ensur¬ 
ing its security, integrity, and consist¬ 
ency; and the front end allows the end 
user to create queries and request 
manipulation of the data. 

Ideally, data security and integrity 
control is wrested away from the appli¬ 
cation and deposited back into the 
hands of the database administrator. In 
reality, however, with the first round of 
servers, the front end may still need to 
make preliminary integrity checks, but 
ultimately, the server holds the respon¬ 
sibility for the data. 

The benefit to all is that develop¬ 
ers now have the tools to build LAN- 
based, transaction-oriented production 
applications, while end users can write 
simple applications for decision sup¬ 
port. They can query the data at will 
and personalize report formats without 
jeopardizing the data. 

The new architecture also opens 
up opportunities for applications other 
than traditional data-management sys- 


terns to become front ends. Spread¬ 
sheets, for example, may be able to 
access work-group data directly. 

This month’s cover suite on dis¬ 
tributed applications explores the bur¬ 
geoning technology of servers and 
front ends. Richard Finkelstein defines 
the issues involved in choosing a 
server in “The Database Server Odys¬ 
sey” (p. 42). He compares the philoso¬ 
phies and features of servers from 
Ashton-Tate/Microsoft, Gupta Technolo¬ 
gies, Novell, Oracle, and XDB Systems. 

Herb Edelstein then surveys seven 
front ends in “In Front of the Server” 
(p. 62). Each of the server manufactur¬ 
ers has either promised or released a 
front-end product. In addition, Bor¬ 
land’s Paradox and DataEase Interna¬ 
tional’s DataEase will act as indepen¬ 
dent front ends supporting a variety 
of servers. Edelstein focuses on what 
a front end can and should do, and 
which front end is best for which tar¬ 
get audience. 

DIRECTORY DIES, DATA LIVE 

For two years, we produced the PC 
Tech Journal Directory , a catalog of 
vendor and product information and a 
complete editorial index. Many of you 
have asked if we are doing another 
edition this year. No, we are not, but I 





9 . 


MARCH 1989 


ILLUSTRATION • MACIEK ALBRECHT 

















SYSTEMS PERSPECTIVE 



Imagine, IBM mainframe graphics at your 
fingertips, without leaving your PC. GRAPH-TEK APA™ 

Graphics Software brings IBM 3179G graphics to your PC or PS/2. 

Only GRAPH-TEK APA keeps your options open by running on both 
IRMA and IBM boards. In fact, you can use any compatible 3270 
emulation adapter. 

GRAPH-TEK APA is simple to install and easy to use. It takes up far 
less memory than any other product leaving more PC memory. The 
program provides full resolution hardcopy to plotters and laser printers. 
And with GRAPH-TEK CGM ™, you can bring GDDM host graphics into 
your PC graphics, desktop publishing and word processing packages. 

To take IBM mainframe graphics where they’ve never been before, 
call Teknigraphics today! 


Print and Plot 

IBM Mainframe 
Graphics 
At Your PC 



Micro to Mainframe Graphics Specialists • A division of Zephyr Development Corporation 
4635 Southwest Freeway, Suite 510 • Houston, TX. 77027 • (713) 623-0089 



GRAPH-TEK APA and GRAPH-TEK CGM are trademarks of Teknigraphics. 

IBM. GDDM. PS/2 are trademarks of International Business Machines Corporation. 
IRMA is a trademark of Digital Communications Associates. Inc. 
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am happy to tell you that all the infor¬ 
mation contained in the directory is 
available from other sources. 

For vendor and product informa¬ 
tion, contact Data Sources, a sister Ziff- 
Davis publication in Cherry Hill, New 
Jersey. Data Sources publishes a three- 
volume reference on hardware, soft¬ 
ware, and connections. Your $475 sub¬ 
scription also buys hot-line research 
services. Data Sources can be reached 
at 609/354-4999. 

For an index to PC Tech Journal 
articles, you have several choices. 
PCTECHline (301/740-8383), our on-line 
reader service, now carries a down¬ 
loadable version of our editorial index, 
which replaces the previous on-line 
search system. 

The index is available in yearly 
increments (from volume 1, number 1 
in July-August 1983), either with or 
without article abstracts. You can down¬ 
load the index into your favorite data 
manager or text editor. Each month we 
will publish the current issue’s index, 
so you can update your downloaded 
version. We do not charge for this ser¬ 
vice; you pay only for the call. 

Another source for an editorial 
index is KH Associates in Raleigh, 

North Carolina (919/846-7059). KH has 
announced MicroNewsIndex, which 
includes not only PC Tech Journal , but 
also five other PC publications. KH As¬ 
sociates, which built MicroNewsIndex 
using Fox Software’s Foxbase, distrib¬ 
utes the index files in .DBF format and 
allows readers to search for articles 
using key words. Subscriptions are 
available for any combination of maga-. 
zines from one ($89) to all six ($298). 
Back issues beginning with January 
-1988 are available at a modest charge. 
KH Associates also has volume dis¬ 
counts and site licensing. 

If you would like past PC Tech 
Journal issues in electronic form, Ziff 
Communications publishes Computer 
Library, a CD-ROM service (updated 
monthly) containing the full text of ar¬ 
ticles printed during the last year in PC 
Tech Journal and nine other computer 
magazines (more are planned). Com¬ 
puter Library also abstracts another 120 
computer, communications, and busi¬ 
ness periodicals. A 12-month subscrip¬ 
tion is $695 (plus $25 shipping and 
handling). Ziff Communications also 
sells Sony CD-ROM drives for $635 
(with a subscription to the Computer 
Library). A network version of Com¬ 
puter Library will be available in the 
first quarter of 1989. Call 212/503-4400 
for more information. I'lmumi 
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ORACLE has led a revolution in PC 
relational database technology. More 
power. More portability. More con¬ 
nectivity. More reasons 
than ever to make 
ORACLE your corporate 
standard database. 

New tools with even 
more power. 

We’re proud to announce our new¬ 
est release—Professional ORACLE Ver¬ 
sion 5.IB. Now you can run your appli¬ 
cations in OS/2 or in protected mode 
above 640K in MS-DOS. So you have 
more room for more powerful applica¬ 
tions. And those same applications run 
unmodified on almost all workstations, 
minicomputers and mainframes. 

Version 5.IB delivers a new level of 
power to your PC developers includ¬ 
ing the latest versions of: 

• SQL*Forms® NEW! Enhanced 
4th-generation application develop¬ 
ment environment. 

• SQL*Menu® NEW! Flexible inter¬ 
face builder for defining complex 
menu systems. 



• SQL*ReportWriter™ NEW! Non¬ 
procedural development and runtime 
powerhouse for producing any report. 

• SQL*Plus® Oracle’s ANSI-standard 
SQL query and administration tool. 

• Pro*C™ The C-language pre¬ 
compiler and subroutine call inter¬ 
face to ORACLE. 

Learn SQL on us. 

Learn the language of the revolu¬ 
tion. Order Professional ORACLE 
today for $1299 and we’ll include 
ORACLE SQL*Tutor, a nine-module 
PC-based SQL instruction program 
that sells by itself for $199. 

liy ORACLE lor $199. 

Our Trial. Version is identical to 
Professional ORACLE, but can’t be 
used in networked configurations 
and allows a maximum user database 
size of 1 MB. It’s a powerful tool for 
prototyping your first ORACLE appli¬ 
cation. And its price can be applied 
to the purchase of a full Professional 
ORACLE license. 


ORACLE 

COMPATIBILITY - PORTABILITY* CONNECTABILITY 

Call 1-800-0RACLE1, ext.4831 today. 


Copyright ©1989 by Oracle Corporation. ORACLE, SQL-Forms, SQL-Menu, SQL-Plus and SQL-Report are registered trademarks and Pro*C and 
SQL*ReportWriter are trademarks of Oracle. Also trademarks: MS of Microsoft. OS/2 of IBM. TRBA 


Money-back guarantee. 

If you haven’t tried ORACLE yet, 
now there’s even more reason to join 
the SQL revolution. More tools. More 
power. If ORACLE 5.IB doesn’t 
revolutionize the way you develop 
PC database applications, return it 
within 30 days for a full refund. 


Call 1-800-0RACLE1 ext.4831, 
or an ORACLE MasterVAR today. 



Oracle Direct • 20 Davis Dr. • Belmont, CA 94002 

1-800-0RACLE1, ext. 4831 

Since your 30-day money-back guarantee eliminates any risk 
on my part, please send me the software below. Enclosed is 
my □ check, or □ VISA □ MasterCard □ AmEx credit 
card authorization. Offer valid only in the USA. 

Please send □ 5.25” High Density or □ 3 5” disks. 

□ Professional ORACLE for MS-DOS with free 

ORACLE SQL*Tutor for S1299. $_ 

□ Professional ORACLE for MS-DOS Trial 

Version for S199. $ 

□ Professional ORACLE for OS/2 

for S1299. $_ 

Professional ORACLE Requirements: MS-DOS-80286/80386 
PC with MS-DOS V3.1+, hard disk, 640KB of memory and 896K 
extended memory required. 2.5MB of extended memory recom¬ 
mended (required for SQL-ReportWriter). OS/2—80286/ 

80386 PC w/OS/2 VI.0, hard disk, 3MB memory. SQL-Report- 
Writer not available for OS/2 and is replaced by SQL-Report® 

□ Just send ORACLE SQL'Tutor for S199. s _ 

Minimum Requirements: 256K PC with hard disk. Color 
monitor suggested. 

Subtotal. S_ 

Please add appropriate sales tax. S_ 

Total enclosed/authorized (USA only). S_ 
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We make a super VGA monitor 

§ -v 1 B| 1§§|||| X s | ||| 

NEC introduces the best VGA monitor you can 
buy. MultiSync® 2A. 

The first monitor that takes our award-win¬ 
ning multiple frequency technology and cus¬ 
tomizes it to the needs of the VGA user. 

MultiSync 2A is both affordable and uncompromised. And 
completely compatible with all VGA modes. In short, it performs 
brilliantly. But what’s equally important, it allows you to move 
effortlessly to the next major graphics standard: SuperVGA. 

All this in a monitor that gives you a 14" non-glare screen on 
a tilt-swivel base, for nearly 30% more viewing area than stan¬ 
dard 12" screens, and a new cabinet that’s not only functional but is 
designed to look as good from the back as it does from the front. 
MultiSync 2A. One super VGA monitor. 

VGA mode shown at 320 X 200 

GsC 

Computers and Communications 

















that’s also a SuperVG A monitor. 


But that's only part of the story. NEC also 
introduces the best SuperVGA monitor you can 
buy. MultiSync" 2A. 

The first monitor that takes our award-win¬ 
ning multiple frequency technology and customizes it to the needs 
of the SuperVGA user. MultiSync 2A senses the software you’re us¬ 
ing and makes the switch from a VGA monitor to SuperVGA, the 
new standard developed by NEC and recognized by VESA, the Video 
Electronics Standards Association. SuperVGA delivers a maximum 
resolution of 800 x 600, which is 56% higher than VGA. 

And since you’re most likely buying a board that goes beyond VGA, 

your monitor should too. For literature call 1-800-826-2255. For techni- 
cal details call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. 

MultiSync is a registered trademark ot NEC Home Electronics (USA) Inc 

MultiSync 2A. One SuperVGA monitor. 

S. 1989 NEC Home Electronics (USA) Inc 

NEC 
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Voted Best Text/Program 
Editor of 1988 by 
Data Based Advisor readers 


ada 

as* 

bas 

c 

cob 


epp i c»‘ files 



Use this aenu to aake a list of file types that you use, and set tabs, 
indenting, uord urap. and coapilers for each. Press Alt-h for a list of 
saaple extensions. Select "Add neu extension" to add a neu file type. 

Alt-h Help Esc llain flenu A11-d or Del Delete 


Use menu-driven SETUP to tailor BRIEF 


40,000 Programmers 
Switched to BRIEF™ 
The Programmer’s 
Editor Because ... 


.... Because BRIEF is easy to 
learn. 90% of BRIEF converts 
say they were up to speed in 
less than 1 hour. 

.... Because their productivity 
increased. Programmers we’ve 
surveyed say that on the 1st day 
with BRIEF they were more 
productive than they had been 
with their previous editor. 

You will love using BRIEF. 

More than 25 publications have 
reviewed BRIEF, unanimously 
praising it as “the professional 
programmer’s choice for the 
past three years.” — Data Based 
Advisor. Will Zachman of 
Computerworld says BRIEF “is 
not only the best programmer’s 
text editor...but it is also a tour de 
force in the way it was conceived 
and implemented.” 

Simple and Intuitive 

15 minutes. That’s all it takes to use BRIEF 
right out of the box. BRIEF’s modeless design 
eliminates confusion — keeping it simple 
enough for a beginner. Yet its consistent 
design makes it easy to add to your vocabulary 
of commands. 


A Partial list of BRIEF features 

• Unlimited number of files 

• Flexible windowing, unlimited quantity 

• Files larger than memory 

• On-the-ny keystroke macros 

• Fully reconfigurable keyboard 

• Customized for 36 languages/compilers 

• Exclusive 300-level undo safety net 

• Automatic SETUP program 

• Regular expression search and replace 

• Block operations: line, character, column 

• Cut ana paste between windows and files 

• Compile with automatic error location 
(even if you only have warnings) 

• Pop-up directory window 

• Full featured macro language 

• Context sensitve help 

• Automatic indenting 

• Toll-free tech support 

• 24 hour BBS ana BIX support 


BRIEF Adapts to You 

First run BRIEF’s unique SETUP program. 
Answer questions about your style of 
programming. You can decide how many 
spaces you want for auto indentation, cursor 
sizes for various modes, the rate of keyboard 
auto-repeat, 43/50 line EGA/VGA support, 
auto save, other safety features. Do you want 
template editing? Or partial template editing? 

Opt to have BRIEF swap to expanded memory 
(EMS) or disk, leaving more room for large 
compilers and memory resident programs. 

BRIEF’s virtual memory management system 
means you can efficiendy edit an almost 
unlimited number of files in multiple windows. 

Complete Customization from 
the Most Powerful Macro 
Language 

You don’t have to stop at SETUP. BRIEF’s 
macro language gives you complete control 
over your programming environment. It has 
conditionals, looping, recursion, global and 
local variables, and multiple data types — 
“allowing you almost unlimited customization 
and extension of the editor.” 

— Computer Language. 

The Most Complete Undo 

BRIEF’s UNDO is smart. Join 40,000 BRIEF 
users who depend on it to ensure that they 
spend time writing new code instead of fixing 
old mistakes. One press of the Undo key 
undoes just about anything, including 
deletions, insertions, translations, case 
conversions, even your own macros! 

Begin an experiment with confidence. Or make 
a mistake. You can back up your editing step- 
by-step and pick up your session from any 
point. “Works like a dream...I almost look 
forward to making mistakes.” 

— The C Users Journal 

541 Main Street, Suite 410 
So. Weymouth, MA 02190 
FAX 617-337-7719 


-Solution 

Systems 


BRIEF Supports your Compiler 

Choose support for any of 36 compilers from 
SETUP’S menus, including the most popular 
Ada, Assembler, Basic, C, C++, COBOL, 
Dbase, Fortran, Modula-2, and Pascal 
compilers. Or add other languages in 15 
minutes. BRIEF’s language support 
automatically positions the cursor on the next 
error, compiles within BRIEF, and does more! 

dBASE programmers: Add dBASE 
intelligence to your programming environ¬ 
ment with BRIEF’s special S95 add-on 
option, dBRIEF. “BRIEF with dBRIEF 
provides a dBASE programming environment 
second to none.” — Data Based Advisor 



“If you 

need a 

general- 

purpose 

programming 

editor, 

look 

no further.” 

—Jerry Poumelk 
BYTE 


GUARANTEE: Make sure BRIEF is 
everything we say it is. You must be 
satisfied. If not, simply return BRIEF 
within 60 days for a full refund. 

BRIEF is $195, plus $6 for shipping and 
handling. 


Try BRIEF at our 
risk. 

Call toll-free today 

800 - 821-2492 

Massachusetts & outside U.S. call 617-337-6963 

extension 263 

BRIEF is a trademark of UndcrWare, Inc. 
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SEARCHING IN UNIX 

In your December 1988 article con¬ 
cerning application program interfaces 
(“At the Core: An API Comparison,” 
Robert R. Morris and William E. 

Brooks, p. 62), the table listing Unix 
and OS/2 services claims that Unix has 
no directory search routines. This is 
untrue. System V release 3.0 and later 
have directory search routines built 
into the standard C library (libc.a). The 
routines opendir, readdir, rewinddir, 
seekdir, and closedir provide the func¬ 
tionality of DosFindFirst and related 
routines of OS/2 (and DOS). These 
routines also are available for previous 
versions of Unix from die Usenet ar¬ 
chives in source form. 

Eric Schnoebelen 
John W. Bridges & Associates Inc. 

Leivisville, TX 

Although the Unix routines do allow 
access to the file names in a directory>, 
they do not actually search for file 
names as their OS/2 relatives do. The 
OS/2 DosFindFirst routine takes a file 
pattern and an access mode, so you 
can specify), for example, that just the 
read-only files matching the pattern 
*.EXE should be returned. The Unix 
routines return the name of every) file 
(and subdirectory') in the directory). 

Actually, Unix equivalents to Dos¬ 
FindFirst and DosSearchPath are easy 
to implement. They are not, however ; 
provided as a standard part of the 
Unix operating system, so the table in¬ 
dicates that they ; are not available. 

As for the remaining areas where 
OS/2 currently has the edge over Unix, 
AT&T has announced plans for System 
V release 4.0 that includes setrlimit to 
increase the number of open files; a 
new flag to the open call that specifies 
unbuffered I/O to disk; fsync to explic¬ 
itly flush buffers for a file; and priocntl 
to provide realtime priority control for 
processes. That really evens things up 
between Unix and OS/2. —DWM 


EISA: PRO AND CON 

In reference to the comments by Will 
Fastie in the December 1988 issue 
(“EISA: A Mistake,” New Directions, 
p. 21), I am puzzled why the author 
felt compelled to reach the conclusion 
implied by its headline. He went on to 
state that “The Micro Channel is a su¬ 
perior technical solution by at least a 
small margin.” But then he confessed 
diat he did not obtain a copy of the 
draft of the Extended Industry-standard 
Architecture (EISA) bus specification. It 
would be judicious to find out more 
information before leaping to a conclu¬ 
sion. The article contained a consider¬ 
able amount of useful information, but 
the author has done himself a disserv¬ 
ice by indulging in speculation. 

I think it would be more honest if 
the author had summarized his views 
on the EISA and Micro Channel contro¬ 
versy in the following terms: 

1. EISA is an attempt by non-IBM man¬ 
ufacturers to avoid costly IBM licens¬ 
ing agreements and preserve the 
open architecture that gave the PC 
world the tremendous vitality to 
produce so many third-party acces¬ 
sories and software packages. 

2. It probably will be two-and-a-half 
years before the availability of third- 
party add-in boards for the Micro 
Channel bus is equivalent to what is 
now available for AT-bus-compatible 
machines. Even if the EISA machines 
are not available until late 1989, at 
that time they will be more capable 
than the Micro Channel-bus ma¬ 
chines of providing “total systems 
solutions” for users. 

3. The technical superiority of one bus 
versus another seems to be unan¬ 
swered, but in any case, it is certain 
that both buses will enable much 
more power and capability to be 
built into desktop machines. The 
vast majority of the user community 
does not have an immediate need 
for this additional capability. 


4. Regardless of which bus architecture 
predominates, one thing is certain— 
die AT bus will thrive for at least 
another six to ten years. 

If technical considerations necessi¬ 
tate the immediate purchase of a desk¬ 
top machine with a 32-bit bus, the PS/2 
would be the choice (by default). If no 
technical considerations require this 
type of bus, the purchase of an AT 
compatible would be sufficient and, as 
stated before, these machines will not 
be obsolete for a long time. 

If technical considerations require 
a workstation with a 32-bit bus and a 
decision can be postponed, it would be 
prudent to wait for more information. 

Tloomas E. Beeler 
Seattle, WA 

I wish it were possible to find out more 
about the EISA specification, but it is 
still being held in confidence. It is the 
EISA consortium, most notably Com¬ 
paq, which is forcing speculation on 
our part by touting EISA as superior to 
the Micro Channel without really tell¬ 
ing us what it is, a position to which I 
object but cannot control. 

Your summary) is thoughtful and 
makes some good points. Let me com¬ 
ment on each point in the order you 
presented them. 

1. Licensing agreements with IBM can¬ 
not be avoided with EISA. According 
to the US. Patent Office, IBM owns 
the AT architecture; presumably, it 
will likewise own the Micro Channel 
architecture. We (and Compaq) may 
not like it, but those are the facts. 

2. We certainly have to agree that an 
EISA machine, because it can accept 
existing add-in boards, will show 
greater flexibility> in configuration 
and expansion. Not everyone needs 
that total flexibility, however; for that 
majority), it is important to deploy 
cost-effective solutions that minimize 
support, increase reliability>, and 
meet the needs of the typical busi- 
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When you create PC database 
applications without Clipper,* 
you place unnecessary 
restrictions on yourself. 



Sometimes we get so accustomed to being confined we forget there are better alternatives. 


S pecifically designed for creating sophisticated applications, 
Clipper® takes you far beyond the limitations of other PC 
database development systems. 

Clipper’s open architecture, for example, allows user-defined 
functions as well as outside routines written in Assembler, C and 
many other languages, to be easily integrated into one seamless 
application. 

In addition to its ability to work with the dBASE® language, 
Clipper provides new language extensions and enhanced com¬ 
mands for creating menus, screens, windows, arrays and input 
validation. All saving hours of coding time. 

It offers a full-featured Debugger. A customizable error system 
to create your own error recovery strategy. Sophisticated record 
and file locking capabilities that make networking applications 
easier to create. And runs applications up to 20 times faster 
than dBASE. 

What’s more, Clipper produces .EXE files which free you from 
runtime modules, licensing costs, royalty fees, and additional 
software requirements. 

Clipper. 

Everything you’ve been asking for in a database development 
system. With a degree of freedom you’ve never experienced. 
The question now is, just how locked into your 
old ways are you? 

For a free demo diskette and booklet, Developing 
and Compiling with Clipper, /^fT • * . 

call (213) 390 7923 

Nantucket Corporation. 125SS West Jefferson Boulevard. Los Angeles, CA 90066. fax: (213) 397-5469, telex: 650-2574125 
Copyright© 1989 Nantucket Corp. All rights reserved. 

Clipper. Nantucket and the Nantucket logo arc registered trademarks of Nantucket Corp. Other brand and product names 
are used for identification purposes only and may be trademarks or registered trademarks of their respective holders. 
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ness user. I think the Micro Channel 
contnbutes significantly to that end. 

3. The benefits of automatic configura¬ 
tion and power-on self-test (POST) 
are delivered to evety Micro 
Channel-based machine, even those 
with a 16-bit bus like the Model 50. 
TJjese are not trivial issues from a 
systems administration perspective, 
especially in companies with large 
PC populations. The 16-bit version 
of EISA is the industry '-standard ar¬ 
chitecture, which offets nothing but 
a glue to the past. 

4. I think it more likely that AT-bus 
machines will survive because they 
will be so inexpensive—“thrive ” may 
be too strong a term. The architec¬ 
ture that thrives will be the one that 
delivers the greatest benefit over the 
broadest pnee range of desktop 
computers. 

I agree with all but o?ie point in 
your proposed course of action .- if the 
choice of an AIT-class machine is ade¬ 
quate, and there are no add-in obsta¬ 
cles, why not also get the advantages of 
Micro Channel? —WF 

Thanks for Will Fastie’s honesty in 
“EISA: A Mistake” (New Directions, 
December 1988, p. 21). I completely 
agree with him. 

If the compatibles industry must 
use a bus not requiring IBM’s license, 
it should consider existing high-perfor¬ 
mance buses such as NuBus or VME. A 
generic computer could be built on the 
NuBus that, with different processor 
cards, could be a Macintosh II (with a 
680x0 processor) or a PC/AT or PS/2 
(with an 80x86 processor). 

Ramer W. Streed 
North Mankato, MN 

A RIGHT TO KNOW? 

I must take issue with the position of 
Randall Stokes in his letter on die pub¬ 
lication of data structures (“Data Struc¬ 
ture Debate,” December 1988, p. 16). 

Data record documentation should 
be published as a technical reference 
manual by developers of all popular 
software products. Doing so does not 
damage the developer’s rights or per¬ 
mit infringement of the copyright on 
the licensed product. Executable pro¬ 
gram code is essentially what the de¬ 
veloper is licensing. Data files created 
by the user as a result of using the 
executable program are the property of 
the user. The user has a right to full 
access to these output files, and that 
access is denied by virtue of not pub¬ 
lishing the data structures involved. 
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Vermont 


Creative License. 


you've ever tried to combine 
windows, menus, forms, and text 
entry to create an effective user 
interface, you know how challenging 
it can be. 

Perhaps you've turned to a third- 
party library for help. Only to run into 
restrictions, limitations, and dead ends. 
So you had to compromise your design. 
Or modify the library source code. Or 
start over. 

Which is precisely why we designed 
Vermont Views™, the new generation 
of Windows for Data 0 , the best-selling C 
library for user interfaces. 

Vermont Views offers unbridled, un¬ 
restricted creative license. 

The Human Interface Of 
Your Dreams 

Vermont Views offers an unparal¬ 
leled set of interface building blocks that 
you can combine in unlimited ways: 

■ Menus can be created in any style 
you choose, made scrollable vertically 
and horizontally, and nested to any level. 
Features include n-th character selection, 
checkmarks, and unavailable items. 

■ Data entry forms can be bigger 
than their display windows, have scroll¬ 
able regions for the entry of variable lines 
of items, lists of choices for data entry, 
context sensitive help, and special 
decimal, date, time, and toggle fields. 

■ A mini word processor can be at¬ 
tached to a field window in a form or 


used as a pop-up note taker. 

You're In Charge 

Because you can write and attach 
functions to the beginning and end of 
menus, forms, fields, and to keys, you're 
always in control. 

Use these control functions to call up 
subsidiary forms and menus, change 
field values and the active field, exit or 
abort a form, do almost any task you can 
imagine. 

All interactive capabilities of Ver¬ 
mont Views use a unique system of ac¬ 
cessible keytables, so you can easily 
change or disable key assignments - even 
add to the functions provided for menus, 
forms, text entry, and windows. 

One For All 

Vermont Views is available for DOS, 
OS/2, UNIX, XENIX, and VMS. Main¬ 
tain the same user interface on all of these 
operating systems with the same source 
code. 

Vermont Views provides internation¬ 
al portability as well, with full support 
for IBM international characters, flexible 
date and time formats, and changeable 
decimal and thousands separators. 

Novice Or Expert 

Despite its depth and flexibility, Ver¬ 
mont Views is easy to learn and use. Each 
major facility is covered in a single, self- 


contained section of the manual, so you 
only need to learn capabilities as you use 
them. 

To help you become an expert in no 
time, we include a free copy of the Nor¬ 
ton Guides™ Engine and our own com¬ 
prehensive Pop-Up Reference™. You'll 
have immediate, on-line access to func¬ 
tion names, reference pages, structures 
and tables. 

No-Time-Limit Guarantee 

We've only touched on a fraction of 
what makes Vermont Views special. The 
only way to know it is to use it. 

Try Vermont Views on your hardest 
problems. 

For as long as you want. At no risk. 

If not fully satisfied, return for a full 
refund. Anytime. 

To Order Today 
Call 1-800-848-1248 

Call to order Vermont Views today. 
And we'll send your "creative license" 
right away. 

Prices: DOS $395; with Source $790. 
UNIX, XENIX, VMS, OS/2 please call. 

Vermont 
Creative 
Software 

Pinnacle Meadows, Richford, VT 05476 



800-848-1248, 802-848-7731 Fax: 802-848-3502 Telex: 510-601-4160 VCSOFT 









How to match the best front end 
with the best back end. 


You’ve invested in the best hardware, 
operating system and database products. 
You have a staff of programmers ready to 
go. But to build great looking applica¬ 
tions with the sophisticated features 
today’s users demand, you need a power¬ 
ful front end development tool—-JAM™ 

1 user interface 
management 
system on the 
market, does 
it all—from 
prototyping to 
implementation. 
And, because 
it works with 
any database 
or file manager, you get the best front 
end and the best back end. 

JAM is hardware independent, so it 
isn’t limited to one computer, database or 
operating system. In fact, JAM runs on 
everything from PC’s to super-minis, 
works under 7 operating systems and 
provides access to a host of database 
products. Using JAM you can create a 
consistent user interface across multiple 
systems and hardware platforms. 


JAM, the most 



Create colorful screens and 
nested windows easily. 


^ JAM works under the following operating systems: 

• UNIX® • VMS® • RMX™ 

• MS-DOS® • XENIX® • VOS™ 

•AOS/VS™ ^ 

JAM makes it easier than ever to design 
and revise complex applications. Using 
features like context-sensitive help, proce¬ 
dural command language (JPL), shifting 
and scrolling fields, extensive data valida¬ 
tions, on-line testing, and a variety of 
visual attributes, you’ll be amazed how 
quickly your applications spring to life. 

JAM is fast, as well as flexible. Develop¬ 
ment time is reduced significantly thanks 
to JAM’s powerful screen drawing utili¬ 
ties and comprehensive library of sub¬ 
routines. You can easily create and link 
together screens, windows, and menus to 
develop an application shell. Then simply 
attach the processing routines, and your 
application is complete. 



Plus, if your back end is an SQL-com¬ 
patible relational database like Oracle,® 
SQLbase,® Informix® or Britton Lee,™ 
you’ll really appreciate JAM/DBz, 
JAM’s optional database interface. With 
JAM/DB/, you can develop entire appli¬ 
cations using only industry-standard 
SQL state¬ 
ments and 
JAM’s author¬ 
ing tools. 

So if you’re 
programming 
in a3GL 
like C or Use SQL to retrieve 

FORTRAN an< ^ display data. 

follow the lead of the many Fortune 1000 
companies who have already discovered 
JAM. 

JAM from JYACC. It gives you the 
best at both ends. 

Call for more information about 

demo diskette. 800-458-3313 

JYACC, Inc. || |f-^j— 

116 John Street I I ini / 

New York, NY 10038 
212-267-7722 FAX No. 212-608-6753 



JYACC Application Manager. The Composerfor Sophisticated Applications. 
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LETTERS 


Mr. Stokes appears to worry that 
the user is too stupid to be permitted 
to know the mysterious contents of his 
own output files. I submit that if the 
user messes up his files, that is his 
problem; the developers concern is 
only to provide a product that works as 
claimed. Further, if the original devel¬ 
oper goes out of business suddenly, 
there is a vast pool of users who will 
be stuck with expensively produced 
and maintained files that cannot easily 
be ported to another application. Such 
users are being cheated. Many users 
have a need to process data-file output 
from one application for use in a dif¬ 
ferent application. 

As a programming professional 
from the mainframe world, I further 
note that licensees of mainframe soft¬ 
ware products are routinely provided 
data-record layouts for all files used by 
the software product. Mainframe users 
demand them; they have billions of 
dollars invested in those data files and 
cannot afford instant obsolescence of 
that data if the software vendor goes 
out of business. PCs may be small, but 
there sure are a lot of them out there; 
those users are beginning to appreciate 
that the value of their data files far ex¬ 
ceeds the original cost of the licenses 
for the software that created that data. 

I interpret Mr. Stoke’s comments 
as thinly veiled insults to the user com¬ 
munity. As computing professionals, we 
can do without this kind of attitude 
toward the user. Developers must 
struggle for market share as it is; that 
market share would be vastly improved 
if there were an attitude of respect for 
the user and his needs. 

Mr. Stokes also implies that the 
developer has reached that heavenly 
state of perfect data integrity (it adds, it 
looks right, it makes sense, it works!) at 
the time of product release. Nothing 
could be further from the truth. Devel¬ 
opers are human, too. They make mis¬ 
takes. A user has a perfect right to pro¬ 
tection from corrupted data that might 
have resulted from programmer X's 
migraine headache or whatever. 

The final argument for publishing 
data record structures is also the sim¬ 
plest. Like shrink-wrapped licenses and 
copy-protection protocols, even the 
most abstruse data record can be con¬ 
quered with patience and time. All you 
have to do is dump the output of soft¬ 
ware package X in hexadecimal format 
and study it. Then you play with it. It 
may take time, but with great patience, 
the record structure can be deduced, 
at least enough for the task at hand. 


Publishing the data record struc¬ 
ture simply serves these individuals 
who in turn are actually serving the 
developer community by making a 
product more accessible and useful to 
tine user. A user who can port data files 
based on documentation provided by 
the developer is unlikely to turn away 
from that developer in disgust. 

Sadly, “personal computing” will 
never become “useful computing” with 
the present copyright infringement hys¬ 
teria in the minds of most developers. 

Robert Lee Cochran Jr. 

Providence , Rl 

OPERATING SYSTEM CHOICES 

This is in response to the reader opin¬ 
ion card in the December 1988 issue 
of PC Tech Journal. 

In answer to the question, “What 
criteria do you use in choosing an op¬ 
erating system?”, as a systems planner 
and integrator, I generally choose an 
operating system based on the given 
project’s needs or demands. These can 
include, but are not limited to, single- 
or multitasking needs, single- or multi¬ 
user needs, future plans for the project, 
costs (what will provide the demands 
without cost exceeding benefit), and 
current resources. 


These are in no order of priority; 
that depends on the project. My spe¬ 
cific criteria really change from project 
to project. An operating-system devel¬ 
oper should strive for a system with 
the functionality of Unix, the affordabil¬ 
ity of DOS, and an interface such as 
the X Window System with an object- 
oriented programming language as its 
base development language. This envi¬ 
ronment should be able to interface 
automatically with any peripheral de¬ 
vice. These are dreams—not so much 
the technology as the affordability. 

I think this is where OS/2 comes 
in. It is much more affordable than 
Unix right now, even if it is not as fully 
flexible. (I realize that Unix is flexible 
at the expense of being expert-friendly 
and that OS/2 is not inexpensive.) 

Actually, this is when Steve Jobs’s 
NeXT machine and the NextStep oper¬ 
ating system become very interesting. 
The price of a NeXT with all the bells 
and whistles is only $6,500. The catch 
is you must be an “academic institu¬ 
tion.” The important revelation will be 
what Jobs plans on charging the rest of 
the world for his machine. He certainly 
is on the right track in spite of the 
many disappointed expectations the 
acclaimed critics had. 



Making ends meet. 


Sophisticated database applications 
require sophisticated user interfaces. 

When you have to meet tight deadlines 
and stay within budget, you need a 
powerful development tool up front— 
JAM/DBz.™ 

JAM/DBz'links JAM’s front-end 
development tools with the database 
of your choice, including SQL- 
compatible database products like 
Oracle® Informix® Britton Lee™ 
and SQLbase™ 

But JAM/DBz does much more than 
provide access to your database and sup¬ 
port SQL. It extends Introducing 

SQL’s capabilities 
by automatically 
mapping query 


results into the user interface, so that you 
can now create an entire application using 
just SQL and the JAM authoring tools. 

JAM/DBz gives you power and flexi¬ 
bility. You can change screens indepen¬ 
dently of your database schema and 
move your database from one vendor 
to another without sacrificing the 
original look and feel of your 
applications. 

Find out how JAM/DBz can help 
you make ends meet. For more infor- 

800 - 458-3313 


introducing 

JAM/DBi 


uJHCc 

In NY 212-267-7722. 
FAX 212-608-6753. 
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Goodbye 

4GL, 

Hello 
MAGIC PC 

The^^t/Database Language 

TEdH “ Powe Zful DBMS applications | 
JOURNAL in a fraction of the time/' 


0 Powerful Application Generator 

• BTRBE VE®-based Multiuser RDBMS | 

• Maintenance-Free and Code-Free 

• Built-in Windows and Visual Query 

• 4GL’s Are Too Slow 

It’s true. 4GL’s are really “Slow GL’s.” If you | 
program with dBASE®, Oracle®, etc., you know 
it takes forever to code, compile, debug and re¬ 
code a serious DBMS application. 

• Develop 10 Times Faster 

VAR’S, Consultants, DP-MIS and Power 
Users: try Magic PC to develop profitable turn¬ 
key systems like Accounting, Order Entry, 
Payroll, in days not months! 

Magic PC’s Visual Language lets you 
concentrate only on your application design, 
and eliminate months of tedious coding. 

Draw your screens, windows, menus, reports, 
and define your complete programming logic 
with a minimal effort using the state-of-the-art 
Execution Tables. Magic PC’s Runtime engine 
executes your design directly into finished 
programs without any coding. Even design 
changes are implemented automatically! 

Imagine finishing your application before 
conventional DBMS or4GL programming 
begins. And you’ll never waste another minute 
on coding or maintenance... 

• Essential To BTRIEVE® Users 

Magic PC is your instant application 
generator beyond Xtrieve® or Rtrieve® to create 
custom reports, screens, windows and complete 
front-ends, using your existing BTRIEVE® files! 


Order Now And Save 


Order now before the promotion price ends: 
Magic PC $199, Magic LAN $399. You have 
absolutely no risk! If you don’t like it simply 
return in 30 days for a refund less $19.95 re¬ 
stocking. But you’d better hurry, prices will go up 
on March 31 st: Magic PC $299, Magic LAN $699. 
Dealers welcome 

800-345-MAGIC 

in CA 714-250-1718 

AKER 

19782 MacArthur Bl. Suite 305, Irvine, CA 92715 
FAX: 714-955-0199 Telex: 493-1184 

DS CL DB DO PT IN PU XX PS I 
* Add $10 P&H, tax in CA. International orders add $30. Rental offer | 
valid in US only, subject to availability. Requires IBM/100% comp, 
512K, hard disk, DOS 3.1 or later. Includes BTRIEVE runtime. f“" 
disk, not copy protected. Copyright ® Aker, 1988. 


LETTERS 


As a corporate software developer, 

I really don’t use criteria for choosing 
an operating system. If I need everyone 
to use a software package, I write it or 
have it written for every operating sys¬ 
tem we use. This is sometimes limiting 
for a mainframe (where the operating 
system is not so agreeable). 

In answer to the question, “Which 
operating systems do you use or plan 
to use for application development?”, I 
plan to use Unix (DEC and Sun), OS/2, 
Macintosh (both finders), DOS, IBM’s 
VM-SP CMS and CP, IBM’s Application 
System (up and coming and not my 
choice), as well as some very special¬ 
ized environments. I am also investigat¬ 
ing environments such as Microsoft 
Windows and the X Window System. 

Richard Oppenheimer 
Laurel, MD 

ERRATA 

In the article “Hardware Assistance” 
(Marty Franz, January 1989, p. 59), the 
address given for The Periscope Com¬ 
pany is incorrect. The correct address 
is 1197 Peachtree Street, Plaza Level, 
Atlanta, GA 30361. 

Also in the January 1989 issue, the 
incorrect phone number for VIA Infor¬ 
mation Systems Corporation, manufac¬ 
turer of VIA/DRE database server, was 
given in Tech Releases (p. 45). The cor¬ 
rect number is 609/243-0433. 

In the February 1989 issue, the 
incorrect address and phone number 
were given in Tech Releases (p. 40) for 
Austek Microsystems Proprietary Inc., 
the manufacturer of the A28285 cache 
controller. The correct address and 
phone number are 2903 Bunker Hill 
Lane, Suite 201, Santa Clara, CA 95054; 
408/988-8556. 

PC Tech Journal regrets these 
errors and any inconvenience they 
might have caused. 


COMMENTS WELCOME 

All letters to the editor should be 
directed to Editor, PC Tech Journal , 
Suite 800, 10480 Little Patuxent Park¬ 
way, Columbia, MD 21044. Corre¬ 
spondence also can be submitted 
over MCI Mail to PCTECH. 

Although PC Tech Journal can¬ 
not publish all letters received, 
every effort is made to answer as 
many as possible. Please keep letters 
to the point, and include name, 
mailing address, and telephone 
number; when a letter is lengthy, a 
diskette is appreciated. I '"1111 fel 



Do it right, k 
Move your 
DOS application 
to Protected Mode 

With OS/286™ and OS/386™ 
there is no need for messy 
overlays, EMS, or abandon¬ 
ing your DOS investment. 

Gain 256k more in 1MB 
systems, or directly address 
up to 15 MB above 1MB leav¬ 
ing the lower 640k free. Plus 
double the speed on 386 
machines with 32-bit mode. 


Our new, second genera¬ 
tion, Developer Kits offer the 
most advanced tools for fast, 
easy conversion from real 
mode. They are the only 
DOS extenders with both 
16 and 32-bit 
capability 
and are 

"compatible with 
every major brand of 
286 and 386 systems. 



Languages supported by 
or using OS/286/386 include 
Lahey Fortran, Metaware 
C & Pascal, Phar Lap ASM, 
Meridian Ada, Gold Hill Lisp, 
Microsoft 4.0,5.0 C, Fortran 
& ASM, and others. 

OS/286 or OS/386 
Developer Kit $495. 



A.I. 

Architects, Inc. 


One Intercontinental Way 
Peabody, MAO 1960 
(617)577-8052 


OS/286 and OS/386 are trademarks of A.I. 
Architects, Inc. Other product names are 
registered trademarks or trademarks of their 
respective owners. 
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ERROR-CONTROL FOR FORCES 
BEYOND YOUR CONTROL. 


The hazards faced by your high-speed data can be truly shocking. 

That's why, in addition to providing the original V-series™error-control, 
Hayes V-series 2400 and 9600 bps modems now offer error-control in either inter¬ 
national standard,V42 or X.25.* 

The V42 protocol, for point-to-point communications, automatically detects 
errors and then retransmits the data correctly. While the X.25 protocol not only 
offers error-control but also multisession access to 
value added networks with expanding applications for 
dial-up X.25 point-to-multipoint communications. 

V-series modems still provide users with data 
compression that can double throughput. And Hayes 
AutoSync for built-in synchronous communications without the added expense 
of a synchronous adapter card. 

All to give you more control. Because with a Hayes, the only error you can 
make is not buying one. 

For your nearest Hayes Advanced Systems Dealer, call 800-635-1225. Hayes Microcomputer Products. Inc., RO. Box 105203. Atlanta. GA 30348. 


Smartmodem 9600 


©Hayes’ 
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♦There will be a minimal charge of $50 for either an X.25 or V42 upgrade on products purchased before October 1. 
or after October 1. 1988 will include either standard as they become available. For details call Hayes Customer S< 
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maxell. 


Backup for even the 
most advanced hard disk 
The Maxell 

V4" data cartridge. Jtf 


The loneliest feeling on 
earth is the feeling that 
comes right after losing the 
data you’ve worked so hard 
on for so long. 

The solution? 

Maxell Advanced System 
V4" Data Cartridges. 

They’re fully compatible with 
all standard and mini x k" 
data tape systems. 

Perfect for file-by-file 
backup or mirror-image 
streaming, creating archival 
tapes or off-loading data. 

And best of all, they 
bring you the peace of mind 
which can only come from 
seeing the Maxell name on 
your computer products. 

Talk to your Maxell 
distributor about backup for 
even the most sophisticated 
computer today. Before it 
slips your mind. 



maxeir 

THE GOLD STANDARD 


Maxell Corp. of America, 22-08 Route 208, Fair Lawn, NJ 07410 






























WILL FASTIE 


New Directions 

Still Waiting for OS/2 

OS/2 is here, but is it really? □ Also, is DOS 4.0 in trouble? 
□ And IBM’s next generation of graphics adapters. 



I BM’s recent emphasis on the PS/2 
and Micro Channel in the wake of 
the Extended Industry-standard Ar¬ 
chitecture (EISA) announcement has 
overshadowed the arrival of the last of 
the promised OS/2s: Extended Edition 
1.1 and, to a somewhat lesser degree, 
Standard Edition 1.1. Both versions in¬ 
corporate Presentation Manager; Ex¬ 
tended Edition also includes IBM’s 
data-management solution (see “OS/2 
Meets SQL,” Herbert A. Edelstein, Feb¬ 
ruary 1989, p. 62) and the IBM LAN 
Manager. IBM and Microsoft are press¬ 
ing their case for OS/2. Their message: 
OS/2 has arrived. 

That assertion must be taken 
guardedly. First, the pressure on both 
IBM and Microsoft to meet deadlines 
(Standard Edition 1.1 hit the streets on 
the very last day of October, the prom¬ 
ised month) means that Presentation 
Manager is not as “cooked” as we 
might have liked. Bugs have been re¬ 
ported, and performance is still an 
issue, especially for high-resolution 
screens such as IBM’s own 8514/A. Sec¬ 
ond, and far more important, the avail¬ 
ability of OS/2 does not necessarily 
mean we can take full advantage of it. 

Where does that leave us? If OS/2 
is available, but hasn’t arrived, when 
will it do so? How should we plan for 
OS/2? Should we plan for it at all? Can 
we count on a strong OS/2 strategy 
from IBM and Microsoft? Where are 
IBM and Microsoft headed? In the con¬ 
text of a broader OS/2 strategy, what is 
the life span of DOS? 

ACROSS THE ABYSS 

A variety of difficult problems faces in¬ 
tegrators of OS/2. First and foremost is 
the lack of available applications. Oh 
sure, IBM will pull out its catalog of 
software products, but a simple experi¬ 
ment proves the point. List your five 
most important applications, your net¬ 
work environment, and your two most 
important network utilities (E-mail, for 


example). Now, check off each one that 
is available today under OS/2. Don’t 
worry about Presentation Manager; a 
character-based version of the applica¬ 
tion will suffice for the moment. 

How’s your list? For my money, 
you need to check off every item on 
that list but one—you can struggle 
along with a single DOS application in 
the compatibility box for awhile. What 
this experiment points out is that none 
of us is willing to move to OS/2 until 
we can do so without disrupting the 
normal course of business. That leaves 
vendors with a classic chicken and egg 
problem; if we tell them we are not 
using OS/2 because there are no appli¬ 
cations, what will induce them to port 
their applications? The fact that IBM is 
behind the new operating system is 
incentive enough. 

This should mean that the immedi¬ 
ate future of OS/2 is bright; many ven¬ 
dors, however, have opted to go di¬ 
rectly to the Presentation Manager ver¬ 
sion of their software. Given the learn¬ 
ing curve for Presentation Manager and 
the necessity to redesign most text- 
based packages to conform to the new 
user interface, development will take 
considerably longer than a direct port 
of a character-oriented product. Well- 
designed text-based products, such as 


Microrim’s R-.base (see “Porting to 
OS/2,” Steven Armbrust, November 
1987, p. 140), can be ported very 
quickly; a prototype of R:Base was dem¬ 
onstrated in a prototype of OS/2 on the 
day PS/2 was announced. 

WordPerfect Corporation is more 
typical. WordPerfect in both OS/2 forms 
is under development, with the text 
version expected in March and the Pre¬ 
sentation Manager version planned for 
December. Having WordPerfect, dBASE, 
and Lotus 1-2-3 in place (or substitute 
your favorite product in each of these 
categories) represents an important 
milestone for OS/2 and you. Even with 
these packages ready to go, however, 
most conversions to OS/2 will still be 
stalled by other missing pieces. 

One of the most important missing 
pieces is networking. OS/2 Extended 
Edition 1.1 (which includes the LAN 
Requester), IBM’s OS/2 LAN Server, and 
Microsoft’s LAN Manager are all avail¬ 
able, making OS/2 servers possible. 
Unfortunately, the world stores its data 
on Novell servers. 

To date, Novell’s direction is un¬ 
clear. Its support for OS/2 is limited to 
an OS/2 Requester module that enables 
an OS/2 workstation to talk to an exist¬ 
ing NetWare 2.11 server—an obvious 
stopgap measure. Novell’s network util- 
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NEW DIRECTIONS 


ity programs have been generated for 
OS/2; however, most of the third-party 
utilities are not yet available for OS/2, 
and even if they were, it is not clear 
that Novell's current solutions repre¬ 
sent a complete bridge between the 
DOS and OS/2 worlds. 

It is a certainty that this bridge 
must exist. There are far too many 
DOS-based machines to ignore. Many 
of these computers are networked, and 
although not all are suitable for OS/2, 
the older machines should be able to 
participate in the connectivity strategy. 
Someone doing nothing but word pro¬ 
cessing and using E-mail can certainly 
continue to do so without an expensive 
hardware and software upgrade. 

Furthermore, in true democratic 
fashion, DOS machines and their net¬ 
worked applications represent the ma¬ 
jority, while OS/2 is the new guy on 
the block. The integration of OS/2 
must, therefore, be carried out in a 
manner that bends over backwards to 
accommodate DOS. 

DOS and OS/2 are building 
bridges from either side of a yawning 
chasm, but they do not quite meet in 
the middle. So, for example, a new 
OS/2-only network with a new in-house 
application could be deployed on OS/2 
using either IBM’s or Microsoft’s net¬ 
working solution with no difficulty. It 
could even run some of the available 
applications—WordPerfect, Borland’s 
Paradox, and so on. Factor in existing 
DOS workstations, servers, or in-house 
applications, and the picture changes 
dramatically—so much so that it is 
unclear if data can be shared, if appli¬ 
cations are interoperable from DOS to 
OS/2, or if popular network software 
will work. 

At a December 1988 press briefing 
at IBM’s UK Laboratory at Hursley Park, 
England, Steve Ballmer, Microsoft’s vice 
president of systems marketing, spoke 
about what will make OS/2 successful. 
The most important requirement is a 
critical mass of binary-compatible in¬ 
stallations. OS/2 does not yet have that, 
so Ballmer talked instead about the 
momentum OS/2 has already achieved, 
citing the number of original equip¬ 
ment manufacturers (OEMs) and inde¬ 
pendent software vendors (ISVs) signed 
up for OS/2 (55 versus 118 for DOS), 
the number of products already an¬ 
nounced (200 versus 2,320), and the 
role of Windows in popularizing a 
graphics user interface (GUI). He 
pointed out that OS/2 has more early 
support from both OEMs and ISVs than 
DOS did in its first year. 


Momentum is not critical mass, 

however. Critical mass will be achieved 

only when the following milestones 

have been reached: 

• Versions of OS/2 with Presentation 
Manager must be available from 
more than just IBM. At the very least, 
other OEMs must provide drivers that 
will allow the native IBM version to 
work on their compatibles by exploit¬ 
ing vendor-specific peripherals or 
subsystems. Among ALR, AST, Com¬ 
paq, and Dell, none has Presentation 
Manager yet. AST plans to have its 
own version in the second quarter, 
and ALR is the only vendor to. say 
that IBM OS/2 1.1 does run on its 
equipment. Until buyers of non-IBM 
equipment can be given the confi¬ 
dence a second source provides, 

OS/2 cannot reach critical mass. 

• A preponderance of applications is 
necessary. The definition of prepon¬ 
derance is personal: it means the 
applications you need must be avail¬ 
able. Generally, for the majority of 
situations, all the needed applications, 
or at least the most important ones, 
must be available. 

• Network operating software from the 
major vendors must be available. 
These solutions must include the 
bridges between DOS and OS/2. The 
fact that Microsoft’s LAN Manager 
makes no attempt to address the 
Novell reality is an inhibitor. 

• The most popular network applica¬ 
tions must be available, especially 
E-mail and utilities. 

• The role of the LAN Managers from 
IBM and Microsoft, or perhaps from 
Microsoft’s OEMs such as 3Com, must 
be clarified. The issue of interoper¬ 
ability with the IBM OS/2 LAN Server 
and OS/2 Extended Edition also 
needs clarification. 

• Novell must show greater progress 
along its stated (although still not def¬ 
inite) migration path. Its position as a 
competitor with Microsoft has left 
even some Novell loyalists wondering 
whether to stay with Novell servers 
or to change to IBM or Microsoft. 

• Utility and administration software for 
OS/2 is essential. I am talking about 
simple programs that show memory 
allocation, display currently loaded 
tasks (not Presentation Manager win¬ 
dows), and display resource alloca¬ 
tion and use. These are the kinds of 
tools that come with Unix, DEC’S 
VMS, and Data General’s AOS; they 
are just as necessary with a system of 
OS/2’s complexity, and I am appalled 
that they are not in die box. 


Most of these items are in prog¬ 
ress, although it will probably be an¬ 
other year before everything is in 
place. That does not leave much room 
for OS/2, except for dedicated applica¬ 
tions in OS/2-only installations, and that 
creates another problem. If OS/2 is not 
being installed now, how will busi¬ 
nesses gain the necessary OS/2 experi¬ 
ence—the kind of experience that is so 
important for strategic planning but 
diat only time buys? 

The answer is that OS/2-based LAN 
servers are the most important OS/2 
product on die market today. Assuming 
that a DOS-based LAN requester is 
available, OS/2 servers offer the oppor¬ 
tunity to deploy OS/2 in a way that 
does not interfere with day-to-day 
workstation activities, while at the same 
time providing systems developers and 
integrators widi ample opportunity to 
experiment. Over time, a few prototype 
OS/2 stations can be added to expand 
the experiment. Eventually, the work¬ 
ings of OS/2 will be understood, the 
necessary bridges will be in place, and 
both OS/2 and DOS workstations can 
be added to the network. 

There is an ironic twist of fate 
here. Unix could have played die role 
of server operating system just as well 
as OS/2—and much sooner. If Unix 
had been able to establish a beachhead 
serving networks, it would have had a 
much better shot at becoming the 
desktop operating system of choice. I 
have to wonder how the Unix industry 
managed to miss that opportunity. 

THE IBM PITCH 

The Hursley Park press briefing in De¬ 
cember was billed as a discussion of 
Presentation Manager and graphics di¬ 
rections, but turned out to have signifi¬ 
cant, generic OS/2 content. The site for 
the briefing was chosen because the 
Hursley Lab is responsible not only for 
Presentation Manager, but for PS/2 
graphics adapters (VGA, 8514/A), PS/2 
monitors, and all versions of the graph¬ 
ics data display manager (GDDM). 

Although most of the presentations 
were at a relatively nontechnical level, 
the briefing did yield the most clearly 
articulated IBM context for OS/2 and 
Presentation Manager that I have yet 
heard. Specifically, IBM described how 
Presentation Manager had evolved 
through GDDM, graphics control pro¬ 
gram (GCP), early IBM graphics hard¬ 
ware, OS/2, and Microsoft Windows. 

IBM also put Presentation Manager 
firmly in the Systems Applications Ar¬ 
chitecture (SAA) and Common User 
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Getting 12 hours of work done in 
8 with our new Turbo Debugger® 
is the kind of accomplishment 
that will instantly change your 
views about debuggers and 
debugging. 

So will the ability to debug 
any size program-because with 
Turbo Debugger you can move 
into the virtual mode of the 386 
and use up virtually no memory. 

You can even debug remotely on 
a different machine. 

You see 12 different views of 
your code. You see everything and 
you see it now. 

These are just a few of the 
features of our new Turbo Debugger. It’s the new power tool that 
every professional programmer needs now if your debugging is to 
be state-of-the-art instead of primitive art. 

It’s easy to change your views 

Switching from an older debugger to our new Turbo Debugger is 
painless. If you’re currently using another debugger or thinking 
about buying one, think twice. 

Turbo Debugger can easily convert CodeView® programs to 
make your debugging easier, smoother, and a lot more efficient in 
everyway. 

To point is the point 

Point at something in Turbo Debugger and you instantly see what 
you want to see-and if you can see it, you can change it. Pointing 
is the high-tech simplification of a great deal of sophistication. 

Turbo Debugger’s menu-driven commands are a lot more 
advanced, logical, and productive. You’re in an easy intuitive envi¬ 
ronment that’s fast, powerful, and professional. 

You get aD our support when you change your views 

CompuServe,® User Groups, and our own Technical Support experts 
are all ready to help you when you change your views. The Turbo 
Debugger manual is clear, communicative, and comprehensive. 

60-day money-back guarantee* 


Data debugging: An easy way to browse through your data structures. 


Critically acclaimed! 

New Turbo Debugger wins PC 
Magazine’s 1988 award for 
“Technical Excellence.” 

“Everyone who’s tried the 
Turbo Debugger agrees: It wins the 
(development tool) category’s 
award for Technical Excellence 
hands down. The user interface is 
simple yet elegant; the program 
works the way programmers want 
to work. Yet again, Borland has 
advanced the state of the art in an 
eminently useful way. ” 

Bill Machrone, PC Magazine 

room. Turbo Debugger can go into the 
no memory. ” 

Bruce Lynch, PC Week 

“In a random survey of programmers 
familiar with both tools, most agree that 
Borland’s new entry outperforms the 
Microsoft product hands down. ” 

Ann Sussman, PC Week 


3 different ways to change your views. 

Turbo Debugger 
comes bundled with: 


“CodeView takes up too much 
virtual mode of the 386, 


Turbo Pascal® 5.0 in Turbo 
Pascal Professional for $250, 

Turbo C® 2.0 in Turbo C 
Professional for $250, or 

With our new Turbo 
Assembler for $149.95. 

For the dealer 
nearest you, call 
(408)438-5300 


TURBO 
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'Customer satisfaction is our main concern; H within 60 days ol purchase this product does not perform in accordance with our claims, call our customer 
service department, and we will arrange a refund. All Borland products are trademarks or registered trademarks ol Borland International. Inc. CodeView is a 
registered trademarks of Microsoft Corp. Copyright ©1989 Borland International, Inc. BI-1310 
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WHEN THEIR CUSTOMERS DEMANDED 
UNIX SYSTEM V SOLUTIONS, THESE 
INDUSTRY LEADERS CAME TO SCO 


Otandards are made, not born. 

The leading UNIX® System on three generations of PCs, SCO™ 
XENIX® System V has revolutionized the way people look at both 
the UNIX System and PCs by revealing the amazing hidden potential 
of these standard hardware platforms. 

In the process, SCO XENIX has become a true standard in UNIX 
System V software. 

And like a true standard, SCO XENIX has opened up entire new 
markets of opportunity that have never before existed for micro¬ 
processor-based computers. 

T 1 earned with the latest generation of 80386-based 
1 machines, SCO XENIX 386 allows systems created ■, 

from the widest range of hardware choices to surpass 
the multiuser, multitasking performance of minis 
or even mainframes—at a fraction of the cost 

SCO XENIX can be found running thousands of 
XENIX- and UNIX System-based vertical applications 
on powerful business systems supporting 16, 32, 
or even more users. And on graphics workstations 
running advanced engineering and scientific 
applications. 


SCO'S!NIXSWW" 
Directory ^ 
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And, of course, on personal computers, running multiple DOS 
applications concurrently, or networking XENK and DOS systems 
together. 

T oday, more and more end users are demanding the power 
that only UNIX System V software can bring to their standard 
hardware platforms. 

And when leading developers, resellers, and computer manufacturers 
who serve these users want to make sure they’re working with 
a partner who’s the UNIX System software leader—for now, and 
long into the future of UNIX System standards—they 
come to SCO. 

T hey know that SCO will provide them with the 
most comprehensive environment for UNIX System 
applications, technical and marketing support, 
training, and documentation in existence. 

And they know they can trust SCO UNIX System 
software to be the most complete and reliable 
anywhere in the world, because it comes from the 
most complete and reliable UNIX System software 
company in the world. 

The UNK System software leader—SCO. 



THE SANTA CRUZ OPERATION 


The UNIX System Software Leader Worldwide 

(800) 626-UNIX (626-8649) • (408) 425-7222 • FAX: (408) 458-4227 • TWX: 910-598-4510 scosacz . E-MAIL: ...!uunet!sco!info info@sco.COM 

UNIX is a registered trademark of AT&T. SCO and the SCO logo are trademarks of The Santa Cruz Operation, Inc XENIX is a registered trademark of Microsoft Corporation. 8/88 
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Access (CUA) context, a connection we 
know about, but that IBM has not really 
explained very well. 

What IBM did not exactly say, but 
which I think is clear from what was 
said, is that Presentation Manager rep¬ 
resents the cutting edge of CUA and 
thus will have a driving effect on both 
the evolution of CUA and an accelerat¬ 
ing effect on the development of SAA. 

In other words, IBM is actually admit¬ 
ting that desktop computers will be the 
driving force in the overall systems ar¬ 
chitectures of tomorrow and will also 
be the execution unit upon which most 
applications will run. 

That is very big news. IBM is cer¬ 
tainly not conceding that there is no 
room for mainframes or its popular 
AS/400 minicomputer. It is saying that it 
is developing a comprehensive strategy 
for the complete integration of desktop 
computers into a distributed corporate 
computing environment. During several 
of IBM’s presentations at Hursley, the 
issues of distributed applications and 
data kept coming up, a sure sign that 
IBM’s key developers see the handwrit¬ 
ing on the wall. 

With luck, IBM’s marketing side 
will see that handwriting as well, but 
the signs are not good. IBM’s market¬ 
ing is clearly dominated by a sales ef¬ 
fort for big systems. Its marketing of 
PS/2 and OS/2 continues to be directed 
at its captive mainframe customer base, 
as opposed to the open market for 
desktop computers, furthering the 
flawed notion that PS/2 and OS/2 are 
inseparable and cultivating the myth 
that the important matter is PS/2 hard¬ 
ware rather than OS/2 software. 

Furthermore, the elevation of Jim 
Cannavino to replace Bill Lowe as pres¬ 
ident of the Entry Systems Division 
represents an unknown. Cannavino 
comes from the mainframe side of 
IBM’s business. 

IBM’s desktop business is being 
hurt by rapid management changes. 
Lowe represented continuity over the 
last few years; of course, that is appar¬ 
ently why he left. When the dust clears 
around Cannavino, I hope we will see 
that he understands how desktop com¬ 
puting is changing corporate comput¬ 
ing, and how important a widely dis¬ 
tributed, critical mass of binary-compat¬ 
ible OS/2s is going to be not only to 
IBM, but to the industry at large. 

WHY OS/2? 

When I ask people about OS/2 and 
their integration plans, the answers 
range from “nothing” to complex stra- 
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IMS.DAT* —The Only Disassembler That Tracks Down DATA! 


EASY TO USE! 

• Disassembles both .COM and .EXE files with minimal input from you! 
(Often—"You enter the file's name. . .DISnDATa does the work!") 

• Creates fully—labeled MASM—compatible source files, ready to assemble. 

VERSATILE!—can help you to: 

• Make non —trivial program modifications without original source! 

• Customize a program's messages, error—handling, etc. 

• Convert to OS/2*, even if your source has been lost! 


SOPHISTICATED! 


• Disassembles standard real—mode instructions for 8086, 8088, 80186 and 8028 6/ 

• Separates instructions from data via automatic flow—analysis of instructions. 

• Can locate data areas as small as one byte , even if embedded in code! 

• Automatically inserts SEGMENT. . .ENDS, PROC. . .ENDP and ASSUME 
directives! 

• Resolves operand size (BYTE, WORD. ..) and type (PTR, immediate, OFFSET. . .). 

• Outputs printable strings as ASCII text, other data as DB/DW hex values. 

• Inserts comment on BIOS & INT 21h DOS calls, showing the function requested! 

>.• Can now easily disassemble complex TSR and multiple entry-point programs. 

• For IBM* PC*/XT*/AT* PS/2* & compatibles, 128K+ RAM, 1+ disks, DOS 2.x+. 


#8634-23 PC-DISnDATa 3.0 (SSDD 5V4—diskette) and manual.$165 

Add $3 shipping (U.S. & Canada), $10 (overseas air) per item. U.S. Funds Only. Ohio 
residents please add 6% sales tax. ^Registered trademark, IBM Corporation 

To order, phone (513) 435-4480 (M-F, 9 A.M.-5 P.M. EST), or 
send check, money order, or VISA/MasterCard information 
(name, street address (no P.O. Box please), card number, 
expiration date, and your telephone number) to: 

PRO/AM SOFTWARE - 

220 Cardigan Road Professional Software for 
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PERSONAL REXX 2.0 

NEW PERSONAL PROGRAMMING POWER 


Personal REXX is a powerful general- 
purpose language bringing mainframe 
command and macro language capa¬ 
bilities to the PC. Personal REXX 2.0 is 
a new, faster version that runs larger 
programs, and features: 

■ A superset of IBM CMS REXX 

■ The ability to develop powerful 
batch procedures 

■ Compatibility with IBM SAA REXX 
command language 

■ Windowing and menu support 

■ Easy prototyping 

■ The ability to interface with KEDIT 
text editor and HyperTerm™ commu¬ 
nication package 

Personal REXX runs on the IBM PC, AT, 
PS/2, and true compatibles using DOS 
2.0 or later. A Programmer's Journal 
review said: "Everyone who tries it 
seems to love //"Call to find out why, 
and how you can enjoy the program¬ 
ming power and the many benefits of 
Personal REXX 2.0 

Personal REXX Version 2.0 is available at 
$150. Add $3 shipping. MC, VISA, American 
Express. 



MANSFIELD 

30ft wane 

P.O. Box 532, Storrs, CT 06268 

(203)429-8402 

KEDIT is a trademark of the Mansfield Soffware Group, 
Inc.; HyperTerm is a trademark of Quercus Systems; IBM 
and IBM PC, AT and PS/2 are trademarks of Internafional 
Business Machines. 
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tegic systems. I am surprised at how 
often I hear “DOS can do everything 
I need.” Well, it just isn’t so, and it’s 
getting worse. 

Four features distinguish OS/2 (or 
any standardized, multitasking system 
for that matter) from DOS. 

• The elimination of the 640KB barrier 
of DOS is an underrated benefit of 
OS/2, primarily because Intel did 
such a brilliant job inventing a mar¬ 
ket for expanded memory. EMS has 
become a holding action against the 
advent of OS/2 and leads some inte¬ 
grators to believe that the memory 
problem is not terribly severe. How¬ 
ever, the good applications we have 
now need room to grow without re¬ 
sorting to overlays or explicitly coded 
expanded-memory strategies; and 
new applications, previously thought 
difficult or impossible in DOS, are 
immediately enabled by the consider¬ 
ably larger address space of OS/2. 
Griping about the cost of memory is 
unrealistic; sooner or later, that mem¬ 
ory has to be bought to solve DOS 
problems, too, and the price is on 
the way back down anyway. And by 
the way, as good as expanded mem¬ 
ory can be, confusion over conven¬ 
tional, extended, and expanded mem¬ 


ory is still legion, not to mention 
confusion over how to allocate each 
kind among executable memory, disk 
cache, RAM disk, or EMS. 

• Configuration of OS/2 under software 
control, although still primitive, holds 
great promise, for improved systems 
administration. Little can be done to 
improve DOS in this way. A problem 
every systems administrator must face 
is that, while standardized systems 
are desirable for the administrator, 
they reek of control and inflexibility 
to the user, who will always view the 
PC as his or her machine. Two ex¬ 
tremely important considerations are 
dynamic configurability and the abil¬ 
ity to determine quickly (and perhaps 
remotely) what that configuration is. 

• “Why do I need multitasking?” is the 
big question I hear about OS/2. The 
question should be not why the user 
needs multitasking, but why the oper¬ 
ating system needs it. What multi¬ 
tasking really buys is a standardized, 
low-overhead way of getting tasks 
done in the background. Print spool¬ 
ers are the most easily understood 
example, but communications tasks 
will be the most important corporate 
benefit. Developers will see numer¬ 
ous benefits, from overlapping com¬ 


piles and edits to testing both halves 
of a communications session in the 
same machine. 

• Finally, OS/2 greatly simplifies, 
regularizes, and standardizes the pro¬ 
cess of add-ins to the operating sys¬ 
tem itself. OS/2 trades in the ugliness 
of terminate-and-stay-resident (TSR) 
programs under DOS for the smooth¬ 
ness of installable drivers and the 
cleanliness of independent but com¬ 
municating tasks. OS/2 also enables a 
clean, fully supportable way for a 
peripheral manufacturer to supply 
driver software without anyone hav¬ 
ing to worry about who is on top of 
the stack for the keyboard interrupt 
or, worse, the DOS interrupt itself. 

These are worthwhile benefits. 
Personally, I am tired of the hassles 
created by DOS in complex situations. 

I have avoided TSRs like the plague for 
the past several years in an attempt to 
prevent interactions; unlike the pre¬ 
scription medicine industry, which now 
offers computer systems to catch prob¬ 
lems from potential drug interactions, 
the only advice a TSR vendor gives is 
“make sure UltraTSR is installed LAST!” 

Even so, my CONFIG.SYS file has a 
stack of drivers that keeps growing and 
that I cannot seem to cut back. My 
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our customers expect software that works. 
All the time. The key to software quality is 
exhaustive testing. It’s also an engineer’s 
worst nightmare. But it doesn’t have to be. 
Because now you can automate your soft¬ 
ware testing. 

Introducing the Atron Evaluator. The first and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automatically runs your soft¬ 
ware regression testing programs. All of them. All 
day. All night. Giving you thoroughly tested, higher 
quality software. 

The Atron Evaluator is hardware-based. And since 
it’s non-intrusive, software behavior is tested with¬ 
out the risk of alteration. Once your tests have run, 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money. Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc¬ 
tive. Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at 1-800-283-5933. And put an end to your 
worst nightmares. Automatically. 


A Division of CADRE Technologies 

Saratoga Office Center 
12950 Saratoga Avenue 
Saratoga, California 95070 


In Europe, contact: 

Elverex Limited, Enterprise House 
Plassey Technology Park, Limerick, Ireland 
Phone: 061-338177 

QATraining Limited, Cecily Hill Castle 
Cirencester, Gloucestershire, GL7 2EF, England 
Phone: (0285) 5888 
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computer, which runs Windows/386, 
also runs on a network, but not when 
Windows/386 is loaded. Running Win¬ 
dows, LAN software, and several TSR- 
style drivers leaves little room for ap¬ 
plications in 640KB. I want to add CD- 
ROM extensions, but that’s another 
chunk of base memory. 

Why all the trouble? The reason is 
that these programs were not designed 
to work with one another. What few 
rules DOS imposes are regularly bro¬ 
ken. Not until customers complained 


about incompatibilities were patchwork 
solutions devised to overcome them— 
for example, the TASKMODE command 
for Novell NetWare, a system variable 
that is set to 0 but that should be set to 
1 if Winclows/386 is going to be used. 
Can you imagine this horror being car¬ 
ried to its logical conclusion? You 
would have to tell every application 
about every other application, as well 
as the configuration of the underlying 
operating system, in order to get those 
applications to cooperate. 


WAIT FOR IT. . . 

PC Tech Journal's business is con¬ 
ducted by a network of desktop com¬ 
puters not unlike that in many firms. 
Our technical editors need to study 
OS/2, however, so our situation is ag¬ 
gravated. Because the DOS-to-OS/2 
bridges are not in place, those who 
study OS/2 use Ted Mirecki’s dual-boot 
technique (see Tech Notebook, Septem¬ 
ber 1988, p. 137 and February 1989, 
p. 132) to switch between DOS and 
OS/2 as needed—DOS to do business 
and OS/2 to do research. The OS/2 ver¬ 
sions of the applications we use are far 
from ready, and probably will not be 
until at least December, excluding net¬ 
work support and network utilities. 

So what is the state of OS/2? Slow, 
is probably the best answer. So many 
promises, so many advantages, but still 
so long to wait. 

DOS 4.0 IN TROUBLE? 

IBM’s DOS 4.0 has taken its share of 
heat. The first version got panned be¬ 
cause of bugs; now IBM is shipping 
version 4.01 in the box (neither the 
box nor the VERSION command will 
say that, but the diskette label in my 
recently obtained copy did). It still suf¬ 
fers a few difficulties. 

The world is not rushing to DOS 
4.Ox. Infocorp reports that of 10 million 
copies of DOS worldwide, 70 percent 
are versions 3.2 or 3.3, while 2 to 3 
percent are DOS 4.0; the remaining 25 
to 28 percent are DOS 2.1, primarily in 
the laptop market. This means that 
since the announcement of version 4.0, 
IBM (the only vendor shipping in 
quantity) has sold between 200,000 and 
500,000 copies. 

The situation is darkened some¬ 
what by the fact that of four systems 
vendors with whom I spoke (ALR, AST, 
Compaq, and Dell), only Dell is ship¬ 
ping 4.0. Certainly no new version of 
the world’s most popular operating 
environment is going to catch fire un¬ 
less vendors are behind it. 

Why are we not taking to DOS 4.0 
any more rapidly? The two exciting fea¬ 
tures of the new version are its support 
for partitions larger than 32MB on a 
hard disk and its new user interface, 
called DOS Shell. (For a full review of 
DOS 4.0, see “DOS Marches On,” Rich¬ 
ard Wilton, January 1989, p. 98.) Both 
are important, but both are late entries. 
A number of add-in software products 
already allow larger partitions for large 
hard disks, a way to extend the life of a 
bought-and-paid-for DOS. 
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minute, in up to 64K blocks with our easy to use DOS/XENIX 
software. Read entire tapes in EBCDIC or ASCII or select particular 
files. Backup your data, either in mirror image or by individual files. 

Let Digi-Data, with 25 years experience in the manufacture of 
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at (301)498-0200. 

Digi-Data also offers Series 2000 tape systems for Novell LANs. 
And our GIGASTORE™ tape system provides DEC and IBM PC com¬ 
puters with up to 5.4 gigabytes of storage capacity. 

DIGI-DATA CORPORATION 
8580 Dorsey Run Road 
Jessup, MD 20794-9990 
(301) 498-0200 
Telex 87-580 
® ... First In Value 

In Europe contact: Digi-Data Ltd. • Unit 4 • Kings Grove • Maidenhead, Berkshire 
England SL6 4DP‘Telephone No. 0628 29555/6• Telex 847720 

™2000 PC and GIGASTORE are trademarks of Digi-Data Corporation. 

PC/XT/AT/PS-2 are trademarks of IBM Corporation. 
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1 inking PCs to mainframes may be old 
4 hat But to do the job properly, you 
need to build on top of your emulator, 
creating a custom application that’s both 
bullet-proof and idiot-proof. 

Many developers are still doing it the 
hard way. Using emulator-specific APIs, 
conventional languages and months of 
hard labor. 

But instead of months, you can now do 
it in days, or even—literally—hours. 

With Automator, from Direct Technol¬ 
ogy. A unique, award-winning development 
system, designed to tackle exactly this 
kind of problem. 

A brilliant new approach. 

Automator supports a comprehensive 
high-level language, ACL, tailored for the 
intelligent automation of PC-to-mainframe 
links. 

vould 
er write? 


ACL programs 
run resident, 
seizing control 
of the PC and 
any foreground 
application when¬ 
ever necessary. 

ACL gives you 
the kind of 
power that you 
usually have to 
create for your¬ 
self. Such as 
event-handling, 
task scheduling 
and concurrency. And the remarkable 
ability to simulate, under program control, 
anything a human operator can do. 

Yet ACL has all the meat you need to 
actually write your application; from disk 
file handling and low-level interfacing, to 
window and menu support. 

The universal scripting 
language. 

Pull data off a mainframe, shift it into 
Lotus and print a graph—all under control 



ACL code gives you high-level control 
of your emulator and DOS applica¬ 
tions. All the functionality you need is 
built-in. Your code is shorter, clearer, 
easier to write and easier to maintain. 



of your ACL program. 

Without having to 
adapt mainframe or 
PC software. With¬ 
out getting your 
hands dirty driv¬ 
ing APIs. 

Automator 
applications can 
address the hard¬ 
ware directly or call on 
BIOS and DOS services. 

They can drive custom 
software written in conven¬ 
tional languages. Or get any 
standard PC application to 
do their work for them. 

Automator transcends 
any one PC application and 
the specifics of particular 
APIs. So it can integrate any 
PC applications, whether 
they have APIs or not. 

Giving you a single, 
generic standard for auto¬ 
mation and integration. And 
high-level code that is easily portable, easy 
to adapt and easy to maintain. 

Not Version One. 

With Automator, you’re developing 
your own software, not beta-testing 
somebody else’s. 


Tard for you tomorrow as it 
is today... 

Slaughter 
development time. 

An Automator developer 
is an order of magnitude 
more productive than the 
same person working with 
an API and a language 
such as C, BASIC or 
Assembler. 

Chances are, you could 
get your next PC-to-mainframe project to 
prototype in less time than it takes to read 
our comprehensive Technical Overview. 

For your free copy, clip the coupon or 
call 1-800-992-9979; in New York City, call 
(212) 475-2747. 


The Automator 
environment 

i Memory-resident text editor, runtime 
interpreter, compiler, program generator, 
interactive window and menu designer, 
i Low memory-overhead runtimes. 

I High-level procedural language similar 
to a modern structured BASIC, 
i Event-driven task scheduler. 

I Simulate keystrokes, read and interpret 
data directly from screen, 
i Disk file support from within ACL 
i Built-in windowing and menu support 
i Plus... named procedure calls, program 
and variable chaining, numeric and 
string arrays, math operators, PEEK, 
POKE, IN, OUT... and much more. 


Automator has 
been the secret 
behind successful 
comms projects at 
over 800 major cor¬ 
porations worldwide 
since 1984. 

And we’re com¬ 
mitted to keeping 
the product up-to- 
date with advancing 
technology. 

So you can be 
sure that Automator 
will be working as 


n 


YES! I’d like to see how Automator can slaughter PC-to-mainframe development time, o 

Q_ 

□ Rush me a FREE copy of your Technical Overview. 

□ Call me soon to arrange a demonstration. 


Name. 

Title. 

Company.. 
Address ... 


.Zip.. 


Telephone . 


Return coupon to: 

Direct Technology, Inc. 

10 East 21st Street, Suite 1204/5, 
New York, NY 10010. 


AUTOMATOR 

From Direct Technology. 


_izzzzzz:_i 

FOR THE NAME OF YOUR NEAREST DEALER CALL 1-800-992-9979. 


Automator is compatible with IBM PC, XT, AT and 100% compatibles, and PS/2 model 30,50,60. 80. 

Most communications products, including the leading 5250,3270 and VT100 emulators from AST, DCA (IRMA), IBM (except Workstation Program 1.0 and 1.1), Rabbit, IDEA ITT, CXi, Techland (Blue Lynx), INS and Honeywell VIP. 

Most popular networks, including Novell. Gnet, IBM Token-Ring, IBM PC Net, Banyan, 3Com and Torus. 

Direct Technology. Inc. 10 East 21st Street, Suite 1204/5, New York. NY 10010. Telephone (212) 475-2747. Facsimile (212) 5294941. Direct Technology acknowledges all trademarks used in this advertisement. 
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NEW DIRECTIONS 


Likewise, DOS Shell has competi¬ 
tion from several products, most of 
which offer advantages over the DOS 
4.01 shell. The WordPerfect Library, 
Microsoft Windows, Quarterdecks 
DESQview, Bourbaki’s ldir, Executive 
Systems’ XTree, The Norton Com¬ 
mander, and others have become en¬ 
trenched over the past two years; nei¬ 
ther users nor systems developers are 
likely to change just for kicks. 

Eventually, DOS 4.0 will prevail. 
Vendors will have to match IBM, oper¬ 
ating system for operating system, and 
they will not like having more than 
one version of the operating system in 
their inventory. Unfortunately, that day 
will be longer in coming than for any 
previous version of DOS. 

IBM’S NEXT 
GRAPHICS STEP 

One of the subjects discussed at IBM’s 
briefing at Hursley Labs was the next 
generation of graphics adapters. Al¬ 
though IBM generally sets the graphics 
standard, it invariably lags behind the 
aftermarket in terms of performance 
and features. Right now, for example, 
IBM offers only the 8-bit, built-in VGA 
on its PS/2s; the ghastly, horrible, who- 


cares MCGA on its least expensive 
models; and die pricey 8514/A adapter. 
The rest of the industry offers the so- 
called “super-VGA” adapters, which 
usually offer both a 16-bit data padi 
and faster performance, as well as 
higher resolutions and more colors. 
(See “The VGA Parade,” Kent Quirk, 
January 1989, p. 70.) 

In typical fashion, IBM hardly 
opened its kimono. However, Peter 
McManus, Hursley’s director of interac¬ 
tive systems products, made two rather 
definite comments—not product an¬ 
nouncements, just comments. 

First, he said that IBM customer 
demand would result in die availability 
of IBM solutions with palettes of 16 
million colors within the year. Cus¬ 
tomer demand, of course, is the reason 
IBM gives for every move it makes. 

That McManus would point to color as 
a customer mandate is intriguing given 
that the IBM mainframe world is a vast, 
text-based wasteland. More likely, IBM’s 
customers are speaking with their dol¬ 
lars and buying Macintosh computers 
whenever graphics is the driving re¬ 
quirement. The fact that IBM recog¬ 
nizes that problem and mentions even 
a vague time frame indicates great seri¬ 
ousness on its part. 


Second, McManus just flat out said 
that “8514/A would find its way onto 
the planar.” In other words, die built-in 
VGA chip will be replaced by 8514/A or 
equivalent functionality as a standard 
feature of IBM computers. In this case, 
sadly, he gave no time frame, although 
in an earlier conversation, Bill Lowe 
and Robert L. Carberry, vice president 
of systems, IBM Entry Systems, men¬ 
tioned 1989 as the year in which IBM 
graphics and mass storage technology 
would become more competitive. I sus¬ 
pect the new graphics standard will 
happen on the high end first, but even¬ 
tually, it will be just as cost-effective for 
IBM to build it into everything. 

I asked several IBM executives at 
the Hursley meeting why IBM didn’t 
just replace the 8-bit VGA with a 16-bit 
version, thus improving performance 
by a factor of at least two or three. 
Their answer surprised me. To a per¬ 
son, they said that such a move was a 
half-step, just a maneuver to catch up. 
What IBM intends to do is take a leap 
forward by setting a significantly ad¬ 
vanced new standard. Sounds great, 
but it had better hurry. 1 l»"»» BS1 


Will Fastie is the editorial director and 
founding editor of PC Tech Journal. 


PERFORMANCE BREAKTHROUGH! 

Teamwork® 
world's #1 workstation 
CASE environment, 
available for your PS/2. 

If you have PS/2 workstations, you’re ready to move into 
high gear with workstation CASE. 

Only Teamwork for OS/2 improves 
your productivity with: 

► Easy to learn, easy to use, 

intuitive graphic user interface 
►Multi-tasking, multiwindows; 

| Support for workgroups 

PASSING^^^^ ► Complete syntactical checking 

^ONE ^ and balancing; Project management 

^^ 00 ^ ► Fully integrated analysis, data 

modeling and design environment for 

only $4,995. 



CADRE 


Cadre Technologies Inc. 
222 Richmond St. 
Providence, Rl 02903 


Teamwork is a registered trademark of Cadre Technologies Inc. 
PS/2 and OS/2 are trademarks of International Business Machines. 



Just getting started with CASE? Teamwork/PCSA 
is a DOS-based Structured Analysis tool... 
compatible with Teamwork for OS/2... 

for under $1,000. 

Cadre gives you a fast start with hot-line 
support, maintenance services, excellent 
documentation, and numerous educational 
offerings. You’ll even receive a money-back guarantee. 

If you’re using the PS/2, then you’re ready for 
Teamwork. Anything else just won’t meet your standards. 

Call (401) 351-CASE 


NO 

SPEED 

LIMIT 
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Meet Our High Powered 
Boards Of Directors 


MICRONICS 386 
MOTHERBOARDS, 

acknowledged as the best in the business 
by experts such as PC Week, Byte, PC 
World and New York University, is proud to 
announce its third generation of products. 

Micronics motherboards provide 
faster throughput, greater memory expand¬ 
ability and software compatibility. A tre¬ 
mendous performance advantage at a very 
affordable price. 

Unlike the clones, Micronics mother¬ 
boards run all major operating systems 
and offer true 32 bit memory expansion 
with 0 wait states. 

Finally there is a company that fully 
utilizes the power of the 386. 

The Chairman of the Board 

is our newest and most powerful member. 
This 25 MHz board supports Weitek and 
80387 math coprocessors. It has cache 


memory and the fastest 386 CPU available. 
This board has the power to analyze, com¬ 
municate and compute data faster than 
any other. 

Vice President of Engineering 

with 20 MHz and cache memory, supports 
Weitek and 80387 math coprocessors. 

This board member is ideal for CAD/CAM, 
graphics applications and engineering 
simulations. It is also a superior data 
processing manager. 

Our Founder and Chief Operating Officer 

is our tried and true workhorse. It is the 
member most responsible for building our 
company and over the years has developed 


a loyal following. It is available in a 16 MHz 
model or 20 MHz models with or without 
cache memory. 

Junior Executive 

is our smallest and most compact unit. It 
fits into a small footprint or portable case 
and has all the power and performance of 
our full sized boards. It provides on-board 
support of the 80387 math coprocessor and 
due to its size, offers the user maximum 
flexibility. 

For more information, pricing or your 
nearest Micronics dealer please call: 

(800) 234-4386 *(408) 732-0940 
Fax (408) 732-6048 


MICR®NICS 

COMPUTERS INC. 


935 Benecia Avenue, Sunnyvale, California 94086 
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Tech 

Releases 

The latest in hardware, software, 
and technology for systems 
developers and integrators 



The Micro Channel-compatible Qi from Apricot 


SYSTEMS 


A Micro Channel-compatible, small- 
footprint microcomputer from Ameri¬ 
can Mitac, based on the Intel 80386SX 
microprocessor, runs at 16 MHz with 
zero wait states, has VGA-compatible 
graphics built into the main board, and 
comes with both 3.5-inch and 5.25-inch 
diskette drives. The MPS2386 has six 
expansion slots and room for four stor¬ 
age devices, including optional 40MB 



The 16-MHz MPS2386front American Mitac 


or 100MB 3.5-inch hard-disk drives. It 
comes standard with 1MB of RAM (ex¬ 
pandable to 8MB on the system board). 
Ergonomic enhancements include a 
front-panel power switch, reset button, 
and keyboard connector. $2,700. 
American Mitac Coiporation, 410 E. 
Plumeria Drive, San Jose, CA 95134; 
800/648-2287; 408/432-1160 
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A family of Micro Channel-compatible 
personal workstations based on Intel’s 
32-bit microprocessors, ranging from 
the 16-MHz 80386SX to the 25-MHz 386, 
has been introduced by Apricot. The 
central element of the Qi Series of PCs 
is the Integrated Network Systems 
(INS), which incorporates on-bo.ard 


Ethernet networking, communications 
(two additional serial ports), and secu¬ 
rity features. 

The Apricot Qi software environ¬ 
ment features Microsoft Windows/386, 
and a suite of desktop communications 
applications that provide utilities for 
terminal emulation, file transfer, and 
telephone management. Other features 
include on-board VGA graphics, 1MB of 
RAM (expandable to 16MB, depending 
on die model), four Micro Channel- 
compatible slots, and a mouse port. 
Models range from the Qi 310 worksta¬ 
tion with one diskette drive, $3,795, to 
the Qi 660i with a 120MB hard-disk 
drive, $8,995. 

Apricot, 111 Granton Drive, Suite 401, 
Richmond Hill, Ontario, Canada L4B 
1L5; 416/492-2777 
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A family of enhanced Premium/386 
computers from AST Research, desig¬ 
nated Premium/386C, features an ad¬ 
vanced cache-memory architecture and 
additional memory capacity. The AST 
Premium/386C operates at 20 MHz with 
a zero-wait-state cache memory archi¬ 
tecture and 64KB of 25-ns static RAM. 
The machine supports 16MB of 32-bit 
memory, which is configured with 
AST’s ASTEMM, an EMS 4.0-compatible, 
expanded-memorv manager. The Pre¬ 
mium 386/C includes the AST SMARTslot 
architecture, as much as 2MB of RAM, 
seven expansion slots, three user-select¬ 
able speeds, and a hard-disk capacity of 
as much as 640MB. An LED display des¬ 
ignates the operating speed, which is 
user-selectable. The Premium/386C can 
accommodate a total of four drives— 
three half-height drives accessible from 
the front panel and one internal full- 
height drive. Prices range from $4,395 
to $9,795. 

Also from AST, the AST Bravo/286 
is an entiy-level, 8-MHz, zero-wait-state, 
286-based microcomputer. Standard 
features include 512KB of RAM, four 


expansion slots, a diskette controller, 
serial and parallel ports, and support 
for an 80287 coprocessor. The AST 
Bravo/286 can accommodate as much 
as 4MB of RAM on the system board 
and 16MB total system memory with 
optional memory boards. The com¬ 
puter incorporates four full-length, AT- 
height expansion slots, including one 
8-bit and three 16-bit slots. The AST- 
Cache disk-caching program for reduc¬ 
ing hard-disk data-access time is in¬ 
cluded. Diskless version, $1,095. 

AST Research Inc., 2121 Alton Avenue, 
Irvine, CA 92714-4992; 714/863-1333 
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A 32-bit, small-footprint desktop system 
has been introduced by Ogivar Tech¬ 
nologies. The System SX386, based 
on Intel’s 16-MHz 80386SX micropro¬ 
cessor, comes standard with an IBM- 
compatible, 101-key enhanced key¬ 
board, 1MB of RAM (expandable to 
16MB—8MB on the system board and 
8MB on the expansion board), a 
1.44MB 3.5-inch or a 1.2MB 5.25-inch 
diskette drive, a socket for an Intel 
80387SX, and MS-DOS 3.3 (MS-OS/2 is 
optional). Storage options include a 
102MB hard-disk drive. $3,200. 

Ogivar Technologies has also an¬ 
nounced a 32-bit laptop based on the 
Intel 20-MHz 386. The Ogivar 386 
operates in both the OS/2 and DOS 
environments. It is configured with a 
40MB hard-disk drive, a 720KB 3.5-inch 
diskette drive, a socket for an Intel 
80287, and 2MB of RAM. The Ogivar 
386 weighs 17.8 pounds and measures 
14 inches wide, 15 inches deep, and 4 
inches high. $8,500. Ogivar Expansion 
Chassis, $336; external diskette drive, 
$530; 1,200-bps modem (internal or 
external), $635; 2,400-bps modem (in¬ 
ternal or external), $835. 

Ogivar Technologies Inc., 7200 Canada 
Highway, Laurent, Quebec, Canada 
H4T 1A3; 800/361-3694; 514/737-3340 
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Ogivar’s System SX386 desktop 



Crosstalk XVI 3.7 from Crosstalk Communications 


CONNECTIONS 

IBM has repositioned its LAN products 
by introducing several new products 
and enhancing existing ones. The IBM 
Token-Ring Network 16/4 Adapter 
(for the IBM PC) and the 16/4 
Adapter/A (for Micro Channel PS/2s) 
operate at either 16 or 4 Mbps, with as 
much as a 17,997-byte frame size for 16 
Mbps and a 4,501-byte frame size for 4 



IBM’s 16/4 Adapter for the PC 


Mbps. Both have 64KB of RAM, RAM 
paging, a maximum of 254 link stations, 
and early token-release capability at 16 
Mbps. IBM Token-Ring Network 16/4 
Adapter, $895; 16/4 Adapter/A, $895. 

The IBM Token-Ring Network 
PC Adapter II transmits and receives 
data at 4 Mbps, has 16KB of on-board 
RAM, and conforms to IEEE 802.5 and 
European Computer Manufacturing As¬ 
sociation (ECMA) standards. $750. 

The IBM 8220 Optical Fiber 
Converter is an electrical-to-optical 
and optical-to-electrical signal converter 
that is attached as part of the IBM 
Token-Ring Network and can operate at 
either 16 or 4 Mbps. The 8220 Optical 
Fiber subsystem consists of a pair of 
8220s and the optical-fiber link be¬ 
tween them. If power loss or failure 
occurs in the upstream or downstream 
8220 Optical Fiber Converter, each 
8220 in the affected subsystem will dis¬ 
engage from the ring and wrap the 
main ring to the backup ring at each 
end of the subsystem, maintaining con¬ 
tinued operation. $3,000. 


Version 2.0 of the IBM Token- 
Ring Bridge Program extends bridg¬ 
ing functions to the 16-Mbps IBM 
Token-Ring Network and provides net¬ 
work-management support by forward¬ 
ing ring- and bridge-error information 
to the IBM LAN Manager 2.0. Version 
2.1 (available in July) will provide a 
remote bridging capability for connect¬ 
ing geographically dispersed rings of 
the IBM Token-Ring Network. Versions 
2.0 and 2.1, $1,595; upgrade, $305. 

Version 1.1 of the IBM Local 
Area Network Support Program 
provides NETBIOS and IEEE 802.2 soft¬ 
ware interfaces to support LAN pro¬ 
grams that use the IBM network adapt¬ 
ers on the IBM Token-Ring Network 
and the broadband and baseband IBM 
PC Networks. It supports the function 
and operational environment of the 
IBM LAN Support Program version 1.0. 
$60; additional licenses, $40. 

IBM Corporation, 1133 Westchester 
Avenue, White Plains, NY 10604; 
800/426-2468for nearest dealer 
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Version 3.7 of Crosstalk XVI is ship¬ 
ping from Crosstalk Communica¬ 
tions. Capabilities include transferring 
files, awaiting incoming calls, running 
scripts, and performing communica¬ 
tions tasks in the background. Also in¬ 
cluded are user-selectable hot-key com¬ 
binations for background operation, 
full path-name support, and a new 
manual with more examples. An en¬ 
hanced command-line editor allows 
users to recall, edit, and reenter com¬ 
mands by using the arrow keys. Com¬ 
mands that allow the user to specify 
error thresholds for file transfers and 
line inactivity timeout periods have 
been included. $195; update from ear¬ 
lier versions, $30. 

Crosstalk Communications, 

1000 Holcomb Woods Parkway, 

Roswell, GA 30076; 404/998-3998 
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A family of network interface control¬ 
lers is shipping from Yamatech. The 
turbo arcom 16 is a half-size, 16-bit 
ARCnet LAN interface controller for the 
16-bit AT bus or 32-bit 386 bus. Fea¬ 
tures include a true dual-ported, dou¬ 
ble, zero-wait-state RAM buffer, and sur¬ 
face-mount technology. The turbo 
ethercom 1 6 is a half-size, 16-bit 
Ethernet LAN interface, controller for 
the AT bus that features a buffer with 
as much as 64KB of RAM. It is totally 
software configurable and uses surface- 
mount technology. Two versions are 
available—one with thin and thick co¬ 
axial cable support, the second with 



Yamatech s TURBO ARCOM 16 network-interface controller 


10-Mbps performance over twisted-pair 
Ethernet cable based on the upcoming 
ANSI 10BASE2 standard specifications. 

The super ethercom is a high- 
performance, full-size Ethernet LAN 
interface controller for the Micro 
Channel-based PS/2 Models 50, 60, 70, 
and 80. Its features are similar to those 
of the turbo ethercom 16-bit board, 
which is also offered in the same two 
configurations, turbo arcom 16, $495; 

TURBO ETHERCOM 16, $595; SUPER ETHER¬ 
COM, $795. 

Yamatech, 1255 Laird Blvd., Montreal, 
Quebec, Canada H3P 2T1; 
514/737-5434 
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3Com and Madge Networks have 
jointly organized the Open Token 
Foundation (OTF), an industry-wide 
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Software Developers 



The Activator - Natural Selection 
For Software Protection 


J yfc Inventor and entrepreneur 

feniP Dick Erett explains how 
"The Activator" provides 
sane protection for your in- 
' * tellectual property. 

44T" any industry, just as in nature, the 
A. process of natural selection raises one 
solution above another. Natural selection is 
the most elegant of engineers. 

In the area of software protection The 
Block has been selected by the market¬ 
place as the solution that works. Over 
500,000 packages are protected by our 
device. 


By removing protection from the 
magnetic media we remove the constraints 
that have plagued legitimate users. 

They simply attach our key to the 
parallel port and forget it. It is totally 
transparent, but the software will not run 
without it. 

A New Technology For 
Software Protection 

Our newest model, The Activator, builds 
on our current patented design, and 
establishes an unprecedented class of 
software protection. 


For the past 4 years our philosophy has 
been; ‘You have the right and obligation to 
protect your intellectual property .’ 

A New Ethic For Software 
Protection 

In allowing end-users unlimited copies 
of a software package and uninhibited hard 
disk and LAN operation. The Block has 
created a new ethic for software protec¬ 
tion. 



We have migrated and enhanced the 
circuitry of The Block to an ASIC (Appli¬ 
cation-Specific Integrated Circuit) 
imbedded in The Activator. 

This greatly improves speed and 
performance, while reducing overall size. 
Data protection can also be provided. 

Programmable Option 

The Activator allows the software 
developer the option to program serial 
numbers, versions, or other pertinent data 
known only to the developer, into the 
circuit, and access it from the program. 

Once you program your part of the 
chip, even we have no way to access 
your information. 

The ASIC makes emulation of the device 


virtually impossible. It also presents 
an astronomical number of access 
combinations. 

Full 100% Disclosure 

Since The Activator is protected by our 
patent we fully disclose how it works. 
Once you understand it, endless methods 
of protection become evident. 

Just as no two 
snowflakes are the 
same, no two im¬ 
plementations of 
The Activator 
are identical. 

And like the 
snowflake the 
simplicity of 

Tffe Activator is its greatest beauty. 



We never cramp your programming style 
or ingenuity. Make it as simple or compli¬ 
cated as you desire. 


Let us help safeguard what's rightfully 
yours. Please call today for additional 
information or a demo unit. It's only 
natural to protect your software .” 


1-800-333-0407 ext.102 

In Connecticut 203-329-8870 
Fax 203-329-7428 



offware 

ecuritij inc. 


870 High Ridge Road 
Stamford, CT 06905 


Unlimited Copies# Programmable • No Batteries • Small Size* Fast • Patented • Data Protection 











FT-1000 light pen from FTG Data Systems 


Howtek’s Scanmaster II digital color scanner 


consortium of token-ring network man¬ 
ufacturers and users concerned with 
ensuring the interoperability among 
products based on IEEE 802.5 token¬ 
ring LANs as well as future fiber dis¬ 
tributed data interface (FDDI) token¬ 
ring LANs. The OTF will promote prod¬ 
uct interoperability by supporting the 
development of vendor-neutral open 
systems that are based on token-ring 
technology. The OTF will provide a 
forum for discussing implementation 
and technical issues, thus increasing 
awareness of token-ring technology, 
products, and vendors. Users will be 
able to express requirements for new 
token-ring products. Membership is 
open to all users and vendors. 

3Com Coloration, 3165 Kifer Road, 
Santa Clara, CA 95052-8145; 
408/562-6400 
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Madge Networks Ltd., US. Affiliate, 534 
Salem Avenue SW, Roanoke, VA 24016; 
703/982-0638 
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PERIPHERALS 

Two pointing devices, the FT-1000 
light pen and the PXL-480 Micro 
Channel light-pen board have been 
announced by FTG Data Systems. In¬ 
ternally, the FT-1000 uses surface- 
mount technology for smaller size and 
improved performance and reliability. 
Jitter, a common problem with light 
pens, is virtually eliminated with the 
FT-1000. The FT-1000 uses a push-tip 
switch; the optics have been upgraded 
to permit adequate functioning over a 
wide range of screen intensities. The 
FT-1000 works well with reds and 
browns, previously difficult colors for 
light pens to recognize. 

The PXL-480 light-pen interface 
board extends light-pen support to 
Micro Channel machines. The PXL-480 
fetches and processes light-pen location 


data at resolutions as high as.l,024-by- 
768 pixels. The board comes with 
light-pen driver software, including a 
driver for Microsoft Windows that en¬ 
ables every application that runs under 
Windows to be a light-pen application. 
FT-1000, $249; PXL-480, $179. 

FTG Data Systems, 10801 Dale Street, 
Suite J-2, Stanton, CA 90680; 
800/962-3900; 714/995-3900 

CIRCLE 315 ON READER SERVICE CARD 

The Scanmaster II from Howtek is a 

high-resolution, digital color scanner 
that scans an image and converts it to 
digital data that can then be sent over a 
general-purpose interface bus (GPIB) 
for display and storage on an image¬ 
capturing computer. The input copy 
can be in the form of line art, text, 
continuous tone, or half-tone images as 
large as 8.5-by-ll inches. The Scan¬ 
master II employs a single charge- 
coupled device (CCD) sensor and all 
electronic red-green-blue (RGB) color 
separation methods to digitize full- 
color and black-and-white images. The 
platen remains stationary while the 
CCD sensor and fluorescent lamp as¬ 
sembly moves by the image in steps. 
Each step corresponds to one scanned 
line. The Scanmaster II has fixed scan¬ 
ning rates of 75, 100, 150, 200, and 300 
dots per inch (dpi) or a continuous 
resolution of between 30 and 300 dpi. 
Scanmaster II alone, $4,995; Scan-It 
software and GPIB interface, $6,195. 
Howtek Inc., 21 Park Avenue, Hudson, 
NH 03051; 603/882-5200 

CIRCLE 319 ON READER SERVICE CARD 

Two members of Western Automa¬ 
tion’s ramstor product line, ramstor 
4250 (dual port, half height), and 
ramstor 5250 (dual port, full height) 
are high-speed, 5.25-inch, SCSI-compati¬ 
ble RAM disks. The standard interface, 
form factor, and power requirements 
of ramstor disks allow them to be used 
as replacements for conventional SCSI 


disk drives. Emulating the command 
set of a disk drive, ramstor disks sup¬ 
port die SCSI ANSI standard and the 
SCSI common command set. 

Although similar in operation, 
ramstor disks outperform conventional 
disk drives in speed, reliability, and 
environmental tolerance. Using high¬ 
speed, high-density, dynamic RAM 
(DRAM) chips, ramstor products elimi¬ 
nate the seek, latency, and electro¬ 
mechanical delays associated with con¬ 
ventional disk drives, allowing ramstor 
disks to deliver average access times of 
less than 0.5 ms and a maximum sus¬ 
tained transfer rate of 5MB per second. 
The dual-port version permits two initi¬ 
ators to access the dual-port ramstor 
without sharing the same SCSI bus. 
When two controllers simultaneously 
attempt to access the storage medium, 
the dual-port ramstor multitasks several 
of the SCSI bus phases. 

ramstor 4250 with 8MB of RAM 
(no battery backup), $7,195; with 24MB 
of RAM (no battery backup), $17,195; 
ramstor 5250 with 8MB of RAM (with 
battery backup), $7,895; 8MB of RAM 
(no battery backup), $7,195; 72MB of 
RAM (no battery backup), $47,195. 
Western Automation, 1700 N. 55th 
Street, Boulder, CO 80301; 
800/227-4637; 303/449-6400 

CIRCLE 318 ON READER SERVICE CARD 


SOFTWARE DEVELOPMENT 

Object/l from Micro Data Base Sys¬ 
tems (mdbs) is an advanced develop¬ 
ment tool for creating applications 
under the graphics user interface (GUI) 
of the OS/2 Presentation Manager. 
Object/1, using object-oriented pro¬ 
gramming techniques, includes a forms 
painter, a comprehensive database in¬ 
terface, and CASE tools such as a 
source-level debugger and system 
browser. Object/1’s interface (to many 
popular data managers) allows develop- 
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S)1VA Foundry icon-building screen from CADWARE 


Abraxas’s OS/2 CASE tool PCt ACC/2 



pCYA-CC 


ers to access multiple packages at the 
Structured Query Language (SQL) level 
without having to know the individual 
nuances of each. 

The product includes source code, 
which can be freely altered to extend 
or limit its capabilities. Hundreds of 
classes, methods, and objects are in¬ 
cluded for application development. 
Object/1 runs on 286 or 386 machines 
equipped with 4MB of RAM. Prices 
range from $800 to $1,000. 

Micro Data Base Systems Inc., Two 
Executive Drive, P.O. Box 248, 

Lafayette, IN 47902-0248; 
800/344-5832; 317/463 -2581 

CIRCLE 327 ON READER SERVICE CARD 

Lattice has announced version 3.4 

of Lattice C for DOS and OS/2; it 
includes CodeProbe, a full-screen, 
source-level debugger. CodeProbe op¬ 
erates under DOS or OS/2 in real 
mode. Special support is provided for 
debugging family-mode programs that 
use the OS/2 .EXE format, but that run 
under DOS. Lattice C 3.4 also features 



Lattice C 3 4 for DOS and OS/2 


an integrated editor, linker, and librar¬ 
ian. The product contains enhance¬ 
ments to the compiler and libraries 
and performance improvements in 
floating-point operation and in the 
large memory model. $450. 

Lattice Inc., 2500 South Highland 
Avenue, Lombard, IL 60148; 
800/533-3577; 312/916-1600 

CIRCLE 323 ON READER SERVICE CARD 


Customization and integration capabili¬ 
ties for the sylva Foundry are avail¬ 
able. from CADWARE. sylva Foundry is a 
PC-based workbench that enables users 
to structure their own CASE tools, 
methods, techniques, and environ¬ 
ments. It contains tools for methodol¬ 
ogy guidance and control, technique 
creation, technique modification, open- 
architecture interface with other tools 
(integrated programming support envi¬ 
ronment), and diagram generation 
from external data. The additions to 
sylva Foundry make it easier for users 
to embed invisible text and to integrate 
their own trigger programs. 

cadware’s patented rule tool tech¬ 
nology allows customer-supplied tools 
to be seamlessly accessed or driven by 
the editor through the creation of 
modeling objects and the local and glo¬ 
bal rules that govern them. 

Once users create modeling ob¬ 
jects, they can store them in tech¬ 
nique-specific icon drums for later use 
in creating system models. A diagram 
editor, which users can integrate into 
their own programs, provides a rule- 
based drawing capability through an 
intuitive interface for both technique 
creation and model building. $8,500. 
cadware Inc., 50 Fitch Street, New 
Haven, CT 06515; 800/223-9273; 
203/397-2908 

CIRCLE 320 ON READER SERVICE CARD 

An enhanced version of Abraxas Soft¬ 
ware’s OS/2 CASE tool, pcyacc/2, has 
been announced. Version 2.0 of the 
program generator automatically gener¬ 
ates ANSI C source code for building 
assemblers, compilers, browsers, page- 
description languages, language transla¬ 
tors, syntax-directed editors, and query 
languages for OS/2, pcyacc/2 is designed 
to generate ANSI C source code opti¬ 
mized for Microsoft and Lattice OS/2 
compilers. The generated source code 
is then compiled to generate the final 
product. Runtime library and example 


sources are provided as application 
skeletons for new programs. Features 
of pcyacc/2 include a code-execution 
engine to display graphics on a PS/2 
screen, the ability to generate code for 
very large grammars, a quick syntax- 
analysis feature for grammar implemen¬ 
tation, and error-recovery support for 
target products. $395. 

Abraxas Software Inc., 7033 S.W. 
Macadam Ai/enue, Portland, OR 97219; 
503/244-5253 

CIRCLE 325 ON READER SERVICE CARD 

A memory-resident add-on utility for 
Borland’s Turbo C, which has more 
than 400 Turbo C functions, is available 
from Computer Ties. By attaching its 
own special menu to Turbo C’s main 



VIZIT! Turbo C add-on from Computer Ties 


menu, viziti can find the right C rou¬ 
tine for the task without making the 
user leave the keyboard. Easy searches 
are achieved by using category, last 
used, and wild-card search. An auto¬ 
insert feature types the function into 
the user’s program. A C language 
quick-reference is included. $49.95. 
Computer Ties, 4948 Thunderhead, El 
Sobrante, CA 94803; 415/223-6944 

CIRCLE 322 ON READER SERVICE CARD 

DataEase International’s stand-alone, 
PC-based, data-analysis tool, Cross- 
View, works logically by identifying 
key patterns in large volumes of data, 
allowing users to examine quickly the 
information in those patterns and make 
decisions based on it. CrossView allows 
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Your compiler needs .RTLink“to give you 
the speed and power you've been looking for. 


Whatever MS-DOS compiler you use, .RTLinkcan 
reduce the time you spend developing programs 
and provide you with vital statistics that will help you 
optimize your program's performance. 

.RTLinkis linking technology at its finest, providing 
the fastest and most powerful overlay and static 
linking capabilities available. .RTLink's new PRFile 
feature profiles the performance of your program 
and puts vital performance statistics at your 
fingertips. These statistics provide valuable 
information that can be used to increase your 
program's performance. 

Also, .RTLink's easy-to-use RunTime Library feature 
lets you significantly reduce the amount of disk 
space needed for storage and shipping of your 
programs. 


The PRFile feature of .RTLink gives you access to 
program performance statistics in greater depth and 
detail than ever before available, with no changes to your 
source code. Now you can see where your program 
spends its time, and what it is doing, at timing intervals 
that are adjustable to thousandths of a second. Another 
utility, to cross-reference the raw statistics for easy 
analysis, is provided with source code so you can 
customize the analysis report. 

When you consider the speed, power, versatility, and 
control features provided by .RTLinkthat are not available 
in any other linker, don't you think it's time you got a new 
linker? 

Our Guarantee: Try .RTLink for 30 days. If you are not 
completely satisfied, simply return it for a refund of the 
purchase price. 


Order yours today for $195.00 


Phone in your order using Visa, Mastercard, or C.O.D., or send a check for $195.00 to: 

For Phone Orders call (713) 460-5600 

NOTE:Texas Residents include 7% sales tax. circle no. 194 on reader service card 


Pocket Soft, Inc. 
7676 Hillmont, Suite 195 
Houston, Texas 77040 


Trademarks: All Pocket Soft products are trademarks of Pocket Soft, Inc. Other brand and product names are trademarks or registered trademarks of their respective holders.© 1989 Pocket Soft Inc. 
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Borland's Paradox 3 0 data-management system CrossView data-analysis tool from DataEase 


an unlimited, multidimensional view of 
data in ASCII format and identifies key 
patterns in data without a predefined 
report. Users can consider as many 
variables as they want to access their 
required information. The user first 
collects data from micro, mini, or 
mainframe computer programs; Cross- 
View then converts the data into an 
array of unique values by compressing 
them with a transformation module. 

Once the data are prepared, the 
CrossView analysis module permits 
users to view and analyze any cross- 
section of the array by identifying cells, 
rows, columns, pages, and hyperpages 
from the data elements. Users can re¬ 
vise the view with a few keystrokes to 
explore further the relationships and 
patterns in data. Information accessed 
through CrossView can be output or 
exported to any device or program that 
accepts standard ASCII files. Single-user 
version, $2,000; multiuser server pack 
(accommodates six users), $3,000; 
workstation pack (three additional 
users), $1,000. 

DataEase International Inc., Seven 
Cambridge Drive, Trumbull, CT 06611; 
8001243-5123; 203/374-8000 

CIRCLE 324 ON READER SERVICE CARD 


DATABASE MANAGEMENT 

A revision of Borland International’s 

data manager, Paradox, has been 
made. Version 3.0 includes query-by¬ 
example (QBE) enhancements, such as 
an inclusion operator that allows the 
user to perform an outer join of two 
or more tables in a query; set opera¬ 
tions that include new operators for 
greater expressiveness and analytical 
ability; and more control over sort or¬ 
dering of answer tables. Relational en¬ 
hancements include multitable forms 
and reports, multirecord forms with 
scrolling regions, linked tables in 
forms, and referential integrity. 


Paradox 3.0 has a built-in presenta¬ 
tion graphics capability for creating pie 
charts, line graphs, bar graphs, and x-y 
graphs with full-color customization. It 
also has additional PAL (Paradox’s pro¬ 
gramming language) commands that 
provide greater screen control. All of 
the new features of Paradox 3.0 work 
in a multiuser LAN. (For more details 
on Paradox 3.0, see “In Front of the 
Server,’’ Herb Edelstein, this issue, 
p. 62, and “Paradox Made Better,” New 
Directions, Will Fastie, February 1989, 
p. 21.) $725; upgrade from 1.0, 1.1, 2.0, 
Paradox 386, or Paradox OS/2, $175; 
from LAN Pack to universal, $350. 
Borland International, 1800 Green 
Hills Road, Scotts Valley, CA 95066; 
4081438-8400 

CIRCLE 328 ON READER SERVICE CARD 

Verity is building software bridges to 
integrate topic, its full-text retrieval 
software, with leading relational data 
managers, topic provides the ability to 
store and retrieve free-text data from 
applications integrated with Informix, 
Ingres, Oracle, and Sybase relational 
databases. Complementing the row- 
and column-structured retrieval capabil¬ 
ities of Structured Query Language 
(SQL), topic integrates text- and 
record-oriented data in unified applica¬ 
tions. topic is based on concept re¬ 
trieval; concepts are defined as topics 
using a hierarchical outline. Rather 
than composing queries using a com¬ 
plex Boolean query language, users se¬ 
lect or build a topic that describes the 
concept the user is interested in re¬ 
trieving. topic also searches by ranking 
documents in order of relevance, pro¬ 
viding access to the most meaningful 
and valuable information first. 

topic is available as a stand-alone, 
multiuser system or in a network con¬ 
figuration. It can run on the same com¬ 
puter as the data manager or on a dif¬ 
ferent computer and communicate over 
the network. Optional data-manager in¬ 


terface, $2,500. On a network, topic 
consists of server software priced from 
$9,000 to $66,000, depending on pro¬ 
cessor class. Client retrieval engines, 
$693 per DOS-based computer; $2,500 
per Sun workstation. 

Verity Inc., 1550 Plymouth Street, 
Mountain View, CA 94043; 
415/960-7600 

CIRCLE 330 ON READER SERVICE CARD 

A conversion program from Ashton¬ 
Tate allows developers with Nantuck¬ 
et’s Clipper, Fox Software’s Foxbase, 
and WordTech Systems’ Quicksilver 



Step Nioard conversion program from Ashton Tate 

applications to convert those applica¬ 
tions to dBASE iv without rewriting large 
amounts of code. Step IVward, a 
menu-driven, stand-alone dBASE iv util¬ 
ity, translates most of the functionality 
in these products and includes file-tree 
processing, in-code commenting, and 
full printing capabilities. $89.95. 
Ashton-Tate Corporation, 20101 
Hamilton Avenue, Torrance, CA 90502- 
1319; 800/437-4329; 213/329-8000 

CIRCLE 329 ON READER SERVICE CARD i "inmim & 


The material that appears in Tech Releases 
is based on vendor-supplied information. 
These products have not been reviewed by 
the PC Tech Journal editorial staff. 
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DISCOUNT ORDER FORM 


Get PC Tech Journal delivered right to 
your door and save up to 63%. Order 
now, and you’ll also get “The Best of PC 
TECH JOURNAL” Disk. Prepared espe¬ 
cially for new subscribers, this software 
disk is overflowing with tested programs, 
utilities and metrics. FREE with your paid 
subscription. SUBSCRIBE NOW! 


Mr./Mrs./Ms_ 

Please print full name 5N814 

Company_ 


Address. 


City_State_Zip. 


0 # K. Basic annual subscription price is $34.97 Please add 

'lflflltiirYt $10 for postage outside U.S., U.S. currency only. 
SENW ^ • Savings based on annual newsstand price of $4740. 

Your Disk will be shipped upon payment. 


CHECK APPROPRIATE BOXES 


□ 12 issues for $19.97 
SAVE 58% 

□ 24 issues for $34.97 
SAVE 63% 


□ Payment enclosed. 

□ Bill me later. 
























SERIOUS DEBUGGING at a REASONABLE PRICE 


All the speed and power of a 
hardware-assisted debugger 
at a software price 



Hardware-level break points 

REAL-TIME break points on memory locations, memory ranges, 
execution, I/O ports, hardware and software interrupts. More 
powerful break points than ANY software-only debugger on the 
market. Soft-ICE gives you the power of an in-circuit emulator on 
your desk. 

Break out of hung programs 

With a keystroke - no external switch necessary. Even with 
interrupts disabled. 

Breaks the 640K barrier 

Soft-ICE uses ZERO bytes of memory in the first 1MB of address 
space. This is especially useful for those subtle bugs that change 
when the starting address of your code changes. With Soft-ICE 
your code executes at the same address whether the debugger is 
loaded or not. 

Works with your favorite debugger 

Soft-ICE can be used as a stand-alone debugger or it can add its 
powerful break points to the software debugger you already use. 
You can continue to use your favorite debugger until you require 
Soft-ICE. Simply pop up the Soft-ICE window to set powerful 
real-time break points. When a break point is reached, your 
debugger will be activated. 



CodeView is a great integrated debugger, but it 
uses over 200K of conventional memory. 
MagicCV uses advanced features of the 80386 
microprocessor to load CodeView and symbols in 
extended memory. This allows MagicCV to run 
CodeView using less than 8K of conventional 
memory on your 80386 PC. 

Don’t let 640K be your limit! 

If.you are closing in on the 640K limit and would 
like the power of CodeView, MagicCV is for you. 

Don’t let the debugger hide the bug! 

Even if you’re not closing in on the 640K limit, 
running CodeView with MagicCV makes your 
debugging environment much closer to the end 
user’s program environment. You can use 
CodeView to locate subtle bugs that only occur 
when there is plenty of free memory, or those 
difficult bugs that only occur when your program 
is running with a couple of TSRs loaded. 

How MagicCV works 

MagicCV uses the 80386 to create a separate 
virtual machine for CodeView. MagicCV uses 
between 4K & 8K of conventional memory as a 
bridge between the DOS environment and 
CodeView. 


Solve tough systems problems too 

Soft-ICE is ideal for debugging TSRs, interrupt handlers, self 
booting programs, DOS loadable device drivers, non-DOS 
operating systems, and debugging within DOS & BIOS. Soft-ICE 
is also great for firmware development because Soft-ICE’s break 
points work in ROM. 


How Soft-ICE Works 

Soft-ICE uses the power of the 80386 to 
surround your program in a virtual machine. 
This gives you complete control of the DOS 
environment, while Soft-ICE runs safely in 
protected mode. Soft-ICE uses 80386 
protected mode features, such as paging, I/O 
privilege level, and break point registers, to 
provide real-time hardware-level break points. 


MagicCV is easy to use 

If you are a CodeView user, you already know how 
to use MagicCV too. Just type MCV instead of 
CV; everything else is automatic. 


X NEW 


MS-WINDOWS 

VERSION 


“Soft-ICE is a product any MS-DOS 
developer serious enough to own a 
386 machine should have.” 

Dr. Dobb’s Journal —May 1988 


J 


MagicCV 

Soft-ICE 


$199 

$386 


Buy Both and Save $86! 

CALL TODAY 
(603) 888 - 2386 
or FAX (603) 888-2465 

30 day money-back guarantee 
Visa, Master Card and AmEx accepted 

HU-MEGA TECHNOLOGIES 


P.O. BOX 7607 • NASHUA, NH 03060-7607 


Both require 80386 AT compatible or IBM PS/2 Model 80. MagicCV requires at 
least 384K of extended memory. CodeView is a trademark of Microsoft Corporation? 


MagicCV 
with Soft-ICE 

Using Soft-ICE with Code¬ 
View gives you the features 
necessary for professional 
level systems debugging. 
MagicCV and Soft-ICE can 
work in concert with Code¬ 
View to provide the most 
powerful debugging 
platform you will find 
anywhere. 


i/v: 
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The future of data management is close by. PCs soon will be infused 
with the powerful data-shanng capabilitiesformerly limited to 
mainframes. Key to this future is the SQL-based database serve}''. 



T he new buzzwords in PC data 
management are “client-server 
database management.” Vendors 
promise revolutionary new database 
management to place the PC into main¬ 
stream corporate computing. Is the 
database server really daring new tech¬ 
nology or is it an old local area net¬ 
work (LAN) concept revitalized? Is it 
hyperbole or the wave of the future? 

Dishing up benefits depends on 
server architecture, which is illustrated 


here using five currently available 





Structured Query Language (SQL) data¬ 
base servers that run under DOS or 
OS/2. The servers reviewed are the 
Ashton -Tate/M icrosoft SQL Server Net¬ 
work Developers’ Kit, developed jointly 
by Ashton-Tate, Microsoft, and Sybase; 
Gupta Technologies' SQLBase version 
3.5; Novell's NetWare SQL version 1.0 
Beta; Oracle Corporation’s Oracle 
Server version 5.1 Beta; and XDB Sys¬ 
tems' XDB-Server 2.2. The second arti¬ 
cle in this cover suite (page 62) fo¬ 
cuses on database-server front ends, 


the user interfaces and application- 
development tools that allow applica¬ 
tions to communicate with servers. 

A database server is a multiuser 
data-management engine that central¬ 
izes search, retrieval, and processing 
data requested by an application on a 
workstation (client). Servers reduce 
network traffic by coordinating multiple 
access to a database and returning only 
requested data to the application, and 
they incorporate mainframe-quality data 
integrity and security features. 








DATABASE SERVERS 



In file servers, one node in the network accesses data files, 
while other nodes run both applications and data managers, 
which lock tables and request data. Network traffic jams 
occur as lock requests are sent to the server and all records 
in the table are returned to the requesting application. 



Database servers centralize all data-management activities, 
including coordination of locking, maintaining data integrity 
and consistency, and accessing and returning to an applica¬ 
tion only records requested. Network traffic is reduced and 
both the integrity and consistency of data are assured. 


By reducing network traffic, data¬ 
base servers can boost PC LAN and 
data-management performance above 
file servers. They can provide a func¬ 
tional and secure platform on the PC 
for data-management operations that, 
until now, information managers have 
considered too complex, large, or criti¬ 
cal for the PC. Finally, because client 
machines can be PC/XTs, PC/ATs, PS/2s, 
and compatibles without the need for 
adding memory or upgrading, database 
servers allow widespread and economi¬ 
cal data sharing for all businesses. 

While client-server database tech¬ 
nology is new and revolutionary to the 
PC community, it is well-founded in the 
mainframe world, where multiuser 
functionality first became important. 

Most servers for PCs are built on 
SQL, widely accepted as a standard 
database query language (see “Lingua 
Franca for Databases,’' Richard 
Finkelstein, December 1987, p. 52). 
Gupta Technologies’ SQLBase, intro¬ 
duced in 1986, was the first SQL data¬ 
base server for microcomputer LANs. 

In addition to servers described 
here, VIA Information Systems has a 
database server, VIA/HOST, in its VIA/ 
Distributed Relational Environment 
(VLA/DRE). VIA/HOST supports distrib¬ 


uted database processing—transparent 
data sharing across short or long dis¬ 
tances among nodes in a LAN or wide 
area network (WAN). The product’s 
SQL version was not available in time 
to be included in this article. 

IBM has announced that the multi¬ 
user version of OS/2 Extended Edition 
Database Manager will be available as a 
database server, but has not given an 
availability date. It will be integral to 
IBM’s LAN strateg)? and its larger dis¬ 
tributed database-server technology. 

GOODBYE, FILE SERVER 

In file-server topologies, data managers 
reside on each workstation, and the 
shared data reside on the file server 
(see figure 1). File servers act as 
shared disk drives; they cannot coordi¬ 
nate activities, but leave each worksta¬ 
tion data manager to handle its own 
locking, backup, recovery, and proces¬ 
sing. When a workstation sets locks on 
the file server, it is unaware how the 
action affects programs running on dif¬ 
ferent workstations. 

File servers cannot recover lost 
transactions or back out incomplete 
transactions, so a system failure at one 
workstation can result in data inconsis¬ 
tency everywhere. Security—granting 


and revoking privileges—is not central¬ 
ized because file servers cannot relate 
tables and databases and do not have 
central data dictionaries. 

They suffer in performance by 
sending only complete tables to work¬ 
stations. The data manager must then 
filter out needed records. File servers 
also have high overhead in moving 
data tables, indexes, and lock requests 
between file server and workstation. 

A database server on a central PC 
addresses all the problems of file serv¬ 
ers. The database server (see figure 2) 
controls access to the database and 
monitors all programs at workstations. 

It manages table and row locking, data¬ 
base backup and recovery, data integ¬ 
rity, security, transaction management, 
and other multiuser events automati¬ 
cally and transparently. This frees client 
machines to interact with users and 
produce reports. The system catalog 
(with system tables storing all descrip¬ 
tive information) is in one location so 
the server can track all tables, indexes, 
and access paths while multiple appli¬ 
cations access them. 

Programs on the workstation send 
requests for data to the server as SQL 
commands relayed by a redirector pro¬ 
gram installed at the workstation. The 
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TABLE 1: System Requirements for Database Servers 



ASHTON-TATE/ 

MICROSOFT 

GUPTA 

TECHNOLOGIES 

NOVELL 

ORACLE 

CORPORATION 

XDB 

SYSTEMS 

PRODUCT 

SQL Server 

SQLBase 

NetWare SQL 

ORACLE Server 

XDB-Server 

System 

PC/AT, PS/2 

PC/AT 

PC/AT, PS/2 

PC/AT, PS/2 

PC/AT, PS/2 

Operating system 

OS/2 

DOS 3.1+ , OS/2 

NetWare 

OS/2 1.0+ 

DOS 3.1 + 

Hard disk (minimum) 

30MB 

10MB 

10MB 

10MB* 

10MB 

RAM (minimum) 

6MB 

640KB 

512KB 

640KB, 

896KB extended 

640KB 

Network support 

MS LAN 

Manager 1.0 

NETBIOS 

compatible 

NetWare 

NETBIOS 

compatible 

NETBIOS 

compatible 

a 4.5MB for seri'er only. 







The first database servers entering the PC marketplace run on 80286- or 80386-based computers, largely under OS/2, DOS, or 
both. Enough variety exists to allow consumers to select a server that runs on computers currently in their workplace. 


server processes them, retrieves only 
the rows requested, and sends them to 
the client. A program can update tables 
by sending SQL UPDATE to the server. 

CHOOSING A SERVER 

Building multiuser data-management 
capabilities into a non-database server 
system would cost hundreds of thou¬ 
sands of dollars. The task also is diffi¬ 
cult, which explains why only a handful 
of database servers are available. 

Many factors influence choice of a 
server, including availability of front 
ends. Some vendors offer servers and 
front ends as a package; other vendors 
are positioning their front ends to 
work with specific servers. Buyers need 
to look for servers and front ends that 
are compatible. 

Most front-end vendors, such as 
Ashton-Tate and Borland, are making 
application development for the server 
architecture almost identical to devel¬ 
opment on their stand-alone data man¬ 
agers. Front ends support direct entry 
of SQL as well as generate SQL from 
their own query languages or query- 
by-example (QBE) facilities. 

Other factors to consider are oper¬ 
ating-system and resource require¬ 
ments, installation, SQL support, con¬ 
currency (shared use of data) control, 
recovery mechanisms, security, perfor¬ 
mance, and connectivity to data manag¬ 
ers on mainframes and minis. 

The hardware and operating-envi¬ 
ronment requirements of each system 
vary (see table 1). The server should 
be an 80286- or 80386-based machine; 
clients can be any type of PC, depend¬ 
ing on application needs. 

oracle Server and SQL Server run 
only under OS/2, while XDB-Server 
requires DOS. SQLBase runs under ei¬ 
ther DOS or OS/2, and NetWare SQL 
requires the NetWare operating system. 


No database server is easy to in¬ 
stall or operate, although some are eas¬ 
ier than others. None demands a full¬ 
time administrator, but someone must 
take on part-time administration re¬ 
sponsibilities. Administrators must 
know backup and recovery, perfor¬ 
mance tuning, hardware-capacity plan¬ 
ning, database design and security, and 
physical database implementation. 
SQLBase. SQLBase is simple to install. 
The administrator loads the executable 
module and supporting files on the 
server, then initializes a database using 
the INIT procedure. A configuration file 
lists all databases on the network and 
their location, maximum number of 
workstations, number of 1KB cache 
(buffer) pages, and number of users, 
cursors, locks, and transactions the 
server allows at one time. 

An interactive environment, SQL- 
Talk, aids in querying databases and 
saving precompiled SQL statements. 
Commands set the SQLTalk environ¬ 
ment; connect multiple databases and 
cursors; write reports; manage backup, 
recovery, and journaling (logging all 
changes to a database); import arid 
export data; store precompiled SQL* 
statements; and prototype applications. 

A Server Status screen displays 
client-node numbers and active data¬ 
bases; Process Activity shows connected 
databases and SQL statements being 
processed; and System Activity provides 
technical information about the server 
for technical support. 

NetWare SQL. A simple setup program 
installs NetWare SQL and sets the sys¬ 
tem configuration option. Parameters 
include maximum message length, 
maximum buffer size, and number of 
processes. The Install option copies 
NetWare SQL programs onto the server, 
and the administrator copies worksta¬ 
tion programs onto each workstation. 


The NetWare SQL administration 
console displays the number of active 
workstations and active processes and 
allows the administrator to release re¬ 
sources used by a workstation. 
XDB-Server. XDB-Server has a straight¬ 
forward installation, which prompts for 
server-menu colors, paths, server name, 
and NETBIOS interrupts. The configura¬ 
tion procedure prompts for parameters, 
including number of users; maximum 
number of open databases, queries, 
and files; maximum sort memory size; 
and maximum lock table size. Adminis¬ 
trators can set buffer size at worksta¬ 
tions, each with its own install proce¬ 
dure to load the XDB workstation and 
redirector programs. 

A user-activity screen lists logged- 
on users, their locking level, and 
whether they have an open query. The 
administrator can delete a user from 
the system if a workstation fails. 

XDB-Server has low memory re¬ 
quirements (640KB) and supports 20 
users under DOS and more than 100 
on OS/2. These numbers, however, 
depend on application performance 
requirements. System-administration 
utilities, such as SRVCONFIG, should 
be loaded into a secure directory via 
network security constraints. Otherwise, 
anyone with server access can reset 
system parameters. 

ORACLE Server, oracle Server was de¬ 
veloped for DEC VAX and high-end 
Unix systems, and its heritage comes 
through loud and clear: it requires 
complex management by a knowledge¬ 
able administrator. Installation is diffi¬ 
cult to follow when the developer 
overrides the default partitions and 
space definitions. 

The administrator must monitor 
default allocations. If the database runs 
out of space, oracle Server crashes, and 
the administrator must recover the 
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TABLE 2: SQL Commands 



ASHTONTATE/ 

MICROSOFT 

GUPTA 

TECHNOLOGIES 

NOVELL 

ORACLE 

CORPORATION 

XDB 

SYSTEMS 

PRODUCT 

SQL Server 

SQLBase 

NetWare SQL 

ORACLE Server 

XDB-Server 

DATA DEFINITION 






ALTER TABLE ADD 

• 

• 

• 

• 

• 

DELETE (DROP) 

o 

• 

• 

o 

• 

MODIFY 

o 

• 

• 

• 

• 

COMMENT ON 

o 

• 

o 

• 

• 

CREATE INDEX 

• 

• 

• 

• 

• 

UNIQUE 

• 

• 

o a 

• 

• 

CREATE SYNONYM 

o 

• 

o 

• 

• 

CREATE TABLE 

• 

• 

• 

• 

• 

PRIMARY KEY 

o b 

o 

o 

o 

• 

CREATE VIEW 

• 

• 

• 

• 

• 

WITH CHECK OPTION 

o 

• 

o 

• 

• 

DROP INDEX 

• 

• 

• c 

• 

• 

DROP TABLEMEW 

• 

• 

• 

• 

• 

NULL/NOT NULL 

• 

• 

o 

• 

• 

WITH DEFAULT 

o 

o 

o 

o 

• 

DATA MANIPULATION 






DELETE 

• 

• 

• 

• 

• 

Subquery 

• 

• 

• 

• 

• 

GROUP BY 

• 

• 

• 

• 

• 

INSERT 

• 

• 

• 

• 

• 

Subquery 

• 

• 

• 

• 

• 

ORDER BY 

• 

• 

• 

• 

• 

SELECT 

• 

• 

• 

• 

• 

ALL 

o 

o 

o 

• 

• 

ANY 

• 

• 

o 

• 

• 

AVG () 

• 

• 

• 

• 

• 

BETWEEN 

• 

• 

o 

• 

• 

Columns 

• 

• 

• 

• 

• 

COUNT ( ) 

• 

• 

• 

• 

• 

COUNT (*) 

• 

• 

• 

• 

• 

DISTINCT 

• 

• 

• 

• 

• 

EXISTS 

• 

• 

• 

• 

• 


database and add space. Even experi¬ 
enced database administrators will find 
the product dizzying. 

SQL Server. SQL Server’s setup pro¬ 
gram installs the server, utilities, and 
programming tools as either a stand¬ 
alone data manager or a server. The 
program, which gives instructions with 
prompts, issues an error message if 
Microsoft’s LAN Manager (which has 
named pipes) is not already installed. 

The menu- and dialog-driven 
Server Administration Facility (SAF) 
queries a database and examines re¬ 
sults from any workstation. To manage 
the server and its users, the administra¬ 
tor uses SAF with SQL queries and sys¬ 
tem procedures (such as sp_helpuser 
and sp_configure). Documentation 
guides setting up user accounts, 
groups, and passwords using the SAF 
Admin option; displaying user informa¬ 
tion using the sp_helpuser procedure; 
creating backup and recovery proce¬ 


dures; configuring resources to maxi¬ 
mize performance; and building bulk¬ 
loading procedures. 

A wealth of tuning options is avail¬ 
able via the sp__configure system pro¬ 
cedure, including maximum number of 
connections, memory available for pro¬ 
cedure and data caches (to store most 
recently used procedures and data), 
and fill factor (to specify when SQL 
Server needs to split a page when cre¬ 
ating a new index on data). 

SQL Server can be daunting, but 
all functions are useful in large-volume, 
on-line transaction systems, such as 
order-entry applications. 

FULL-BODIED SQL 

All these database servers support full 
versions of SQL, which allow applica¬ 
tions to talk to other applications and 
to mainframe data managers, such as 
IBM’s database 2 (DB2) and SQL/Data 
Services (SQL/DS). Most model their 


SQL after IBM’s DB2, which supports 
date and time data types, DROP and 
REVOKE, and the UNION relational op¬ 
erator, none of which are in the exist¬ 
ing ANSI standard. Table 2 lists con¬ 
formance to IBM SQL commands and 
table 3 lists vendor extensions for each 
server. Staying close to standards 
means the system has greater portabil¬ 
ity and connectivity, but extensions can 
save time, reduce programming effort, 
and increase power. 

For users wanting to stick close to 
IBM, SQLBase, NetWare SQL, and XDB- 
Server are good choices. Users who 
desire extensions will find SQL Server 
and oracle Server robust. Users can 
ignore extensions to ensure future 
compatibility with IBM or ANSI SQL. 
NetWare SQL and SQLBase. NetWare SQL 
supports IBM SQL with no extensions. 
SQLBase has a few extensions: date and 
time, string-handling (such as Substring 
and Find String), and math functions. 
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ASHTONTATE/ 

MICROSOFT 

GUPTA 

TECHNOLOGIES 

NOVELL 

ORACLE 

CORPORATION 

XDB 

SYSTEMS 

DATA MANIPULATION ( continued) 

Expressions 

• 

• 


• 

• 

• 

ALL 

o 

• 


O 

• 

• 

FROM 

• 

• 


• 

• 

• 

HAVING 

• 

• 


• 

• 

• 

IN 

• 

• 


• 

• 

• 

IS NULL 

• 

• 


o 

• 

• 

LIKE 

• 

• 


• 

• 

• 

MAX () 

• 

• 


• 

• 

• 

MIN () 

• 

• 


• 

• 

• 

NOT 

• 

• 


• 

• 

• 

SOME 

o 

O 


o 

O 

O 

Subquery 

• 

• 


• 

• 

• 

Correlated subquery 

• 

• 


• 

• 

• 

Outer join'* 

• 

• 


• 

• 

• 

SUM () 

• 

• 


• 

• 

• 

WHERE 

• 

• 


• 

• 

• 

UNION 

o 

• 


• 

• 

• 

UPDATE 

• 

• 


• 

• 

• 

Subquery 

• 

• 


• 

• 

• 

DATA CONTROL 

GRANT 

• 

• 


• 

• 

• 

• 

WITH GRANT OPTION 

o 

• 


o 

• 

o 

REVOKE 

• 

• 


• 

• 

• 

TRANSACTION CONTROL 

COMMIT WORK 

• 

• 


• 

• 

• 

ROLLBACK WORK 

• 

• 


• 

• 

• 

• = Yes o = No 

a Unique indexes can be specified in the CREATE TABLE command using 

b Can be enforced through stored catalog procedures. 


the WITH INDEX UNIQUE clause. The DROP INDEX command 
cannot be used on these indexes. 


c Can only drop indexes with the CREATE INDEX command. 
d Outer joins are limited to two tables. 



The five database servers reviewed here closely conform to IBM SAA SQL. With only a few exceptions, developers writing 
applications that use high-level language interfaces can use the same SQL data-manipulation commands with all five servers. 


XDB-Server. XDB-Server incorporates 
IBM’s SQL error codes so COBOL pro¬ 
grammers can use XDB-Server as a 
development workstation for DB2 ap¬ 
plications. It is the only one of these 
servers that supports referential integ¬ 
rity and other integrity rules in its Data 
Definition Language (DDL), which con¬ 
sists of SQL statements defining objects 
such as tables, views, and indexes. 
However, this is not as full featured as 
DB2’s, which has CASCADE capabilities 
(to delete rows that depend on a de¬ 
leted row) and SET NULL capabilities 
(to set foreign keys to NULL). XDB- 
Server also uses the ALTER statement 
instead of DB2’s CREATE. 

XDB-Server implements referential 
integrity with several keys, which re¬ 
structure an existing table or add integ¬ 
rity constraints. PRIMARY KEY and 
UNIQUE KEY clauses enforce unique¬ 
ness constraints on single or composite 
fields and require NOT NULL specifica¬ 


tions (fields must be given a value). 
FOREIGN KEY clauses enforce referen¬ 
tial integrity on inserts and updates. 

Referential integrity enforces busi¬ 
ness rules, such as preventing an in¬ 
voice without a customer and a payroll 
transaction without an employee. De¬ 
velopers can implement rules, but put¬ 
ting them in the catalog eases mainte¬ 
nance and provides consistency. 

The CHECK option in ALTER 
TABLE stores user-defined conditions 
checked against each row inserted or 
updated. If a row does not meet the 
conditions, it cannot be inserted or 
updated and XDB-Server produces an 
error message. The following SQL 
statement enforces the condition that 
articles cannot exceed 10 pages: 

ALTER TABLE articles CHECK pages < 10 

Users cannot embed SQL in CHECK 
operations or put validation rules in 
the catalog. 


Special commands for recursive 
queries can find all parts of a whole; 
for example, all parts in an assembly or 
all employees reporting to one man¬ 
ager. XDB-Server’s PREVIOUS clause in 
the SELECT command generates a rela¬ 
tional table that lists all parts for an 
assembly. Users can specify which level 
to stop the explosion—for example, 
LEVEL=2 specifies a second-level sub- 
assembly, and the BOTTOM clause spe¬ 
cifies the lowest level. 

SQL Server. SQL Server has catalog- 
controlled data integrity, but not within 
the DDL (the CREATE or ALTER TABLE 
commands). It uses triggers defined 
with the powerful TRANSACT-SQL ex¬ 
tension, which includes flow-control 
key words, such as IF . . . THEN . . . 
ELSE, GOTO, and numerous variable- 
assignment and manipulation com¬ 
mands. TRANSACT-SQL can build rou¬ 
tines supporting referential integrity 
and user-defined rules. Stored in the 
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TABLE 3: SQL Extensions 



ASHTONTATE/ 

MICROSOFT 

GUPTA 

TECHNOLOGIES 

NOVELL 

ORACLE 

CORPORATION 

XDB 

SYSTEMS 

PRODUCT 

SQL Server 

SQLBase 

NetWare SQL 

ORACLE Server 

XDB-Server 

TRANSACTION CONTROL 

Begin/start 

transaction 

• 

o 

• 

o 

o 

Holdlock 

• 

o 

o 

o 

o 

Lock table 

o 

o 

o 

• 

• 

Set isolation level 

o 

• 

o 

o 

• 

Unlock table 

o 

o 

o 

o 

• 

OPERATIONS 

Compute 

• 

o 

o 

o 

o 

Intersect 

o 

o 

o 

• 

o 

Minus 

o 

o 

o 

• 

o 

Recursive 

o 

o 

o 

• 

• 

Subquery in Update 

Where clause 

• 

o 

o 

• 

o 

Subquery as any 
expression 

• 

o 

o 

o 

o 

IF condition 

• 

• 

o 

o 

o 

ELSE action 


o 

o 

o 

o 

MATHEMATICAL FUNCTIONS 

Absolute 

• 

o 

o 

• 

• 

Ceiling/floor 

• 

o 

o 

• 

o 

Degrees 

• 

o 

o 

o 

o 

Exponential 

• 

o 

o 

o 

• 

Logarithmic 

• 

o 

o 

o 

• 

Pi 

• 

o 

o 

o 

o 

Modulo 

o 

o 

o 

• 

o 

Power 

• 

o 

o 

• 

• 

Radians 

• 

o 

o 

o 

o 

Random 

• 

o 

o 

o 

o 

Round 

• 

o 

o 

• 

o 

Sign 

• 

o 

o 

• 

o 

Sqrt 

• 

o 

o 

• 

• 

Trigonometric 

• 

o 

o 

o 

o 

Truncate 

0 

0 

o 

• 

o 

CHARACTER FUNCTIONS 

ASCII value 

• 

o 

o 

• 

o 

Character value 

• 

• 

o 

• 

o 

Concatentate 

• 

• 

o 

• 

• 

Exact match 

o 

• 

o 

o 

o 

Initial capital 

o 

• 

o 

• 

o 

Find string 

• 

• 

o 

• 

o 

Length 

• 

• 

o 

• 

• 

Lowercase 

• 

o 

o 


• 

Pad left/right 

• 

o 

o 

• 

• 

Left/right trim 

• 

• 

o 

• 

• 

Repeat string 

• 

• 

o 

o 

o 

Replace string 

o 

• 

o 

o 

o 

Stuff a string 

• 

o 

o 

o 

o 

Substring 

• 

• 

o 

• 

• 

Translate 

o 

o 

o 

• 

o 

Uppercase 

• 

• 

o 

• 

• 
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ASHTONTATE/ 

MICROSOFT 

GUPTA 

TECHNOLOGIES 

NOVELL 

ORACLE 

CORPORATION 

XDB 

SYSTEMS 

STATISTICAL FUNCTIONS 






Standard deviation 

O 

o 

o 

• 

• 

Variance 

o 

0 

o 

• 

• 

DATE FUNCTIONS 






Get current date 

• 

• 

• 

• 

• 

Add months to day 

o 

0 

o 

• 

o 

Last day of month 

o 

o 

0 

• 

o 

Months between 

o 

o 

o 

• 

o 

Time-zone conversion 

o 

o 

o 

• 

o 

Next day of week 

o 

o 

o 

• 

o 

Day 

• 

• 

o 

o 

• 

Hour 

• 

• 

o 

o 

o 

Minute 

• 

• 

o 

o 

o 

Second 

• 


o 

o 

o 

Millisecond 

• 

o 

o 

o 

o 

Weekday 

• 

• 

o 

o 

o 

Month 

• 

• 

0 

o 

• 

Quarter 

• 

• 

o 

o 

o 

Year 


• 

o 

o 

• 

Year number 

o 

• 

o 

o 

o 

Week beginning 

o 

• 

o 

o 

o 

Month beginning 

o 

• 

o 

o 

o 

Quarter beginning 

o 

• 

o 

o 

o 

Year beginning 

o 

• 

o 

o 

o 

Convert to date 

o 

• 

o 

o 

• 

Date arithmetic 

• 

• 

• 

• 

• 

MISCELLANEOUS FUNCTIONS 






Decode values 

o 

• 

o 

• 

o 

Null-value default 

o 

• 

o 

• 

o 

Greatest/least value 

o 

o 

o 

• 

o 

DDL 






Alter table 






Primary key 

o 

o 

o 

o 

• 

Foreign key 

0 

o 

o 

0 

• 

Reference 

o 

o 

o 

o 

• 

Restrict 

o 

o 

o 

o 

• 

Create/alter 






Space 

• 

o 

o 

• 

o 

Partition 

o 

o 

o 

• 

o 

Cluster 

o 

o 

o 

• 

o 

Create values/range 

• 

0 

• 

o 

• 

Create clustered 






Indexes 

• 

o 

o 

o 

o 

Tables 

o 

o 

o 

• 

o 

Create triggers/ 

• 

o 

o 

o 

o 

stored procedures 






DCL 






Create/drop group 

o 

o 

• 

o 

o 

ii 

o 

1 

II 

• 







Most vendors of database servers adhere to IBM SQL with extensions that save time and effort in programming. Systems with 
mainframe roots, such as the SQL Server Network Developers’ Kit and oracle Server, have extensions concerned with space 
allocation; all of the five database servers reviewed except NetWare SQL have date, time, character, and math extensions. 


MARCH 1989 


49 










Can your lightweight database 
handle a heavyweight challenge? 


W ’ hen you have a job 
that’s too much for 
dBASE or Paradox, 
turn to the real heavy¬ 
weight. PC/FOCUS. 

PC/FOCUS is the num¬ 
ber one fourth-generation 
language, with its 
powerful database 
tem. It’s complete 
enough to create the com¬ 
plex reports and applica¬ 
tions that others can’t- 
without resorting to hard- 
to-learn procedural languages. 

With the PC/FOCUS window 
painter, you can do highly 
ized, menu-driven applications, 
with help screens and overlaid 
windows. 

Using just a few words in the 
PC/FOCUS 4GL, you can put to¬ 
gether highly structured matrix 
reports that include imbedded 
data, row and column totals, and 
customized headings. You can 
create any standard financial 
report in your preferred format. 

And you can draw on as many as 
16 different files for one report. 

With the powerful PC/FOCUS 
shared-relational database sys¬ 
tem, you can report at a level of 
detail that would otherwise 
require a large computer. PC/ 
FOCUS can scan 50,000 rec¬ 
ords in less than three seconds. 

And you can access this 
power through a choice of user 


interfaces. A command mode lets 
the experienced user develop 
major applications quickly. A point- 
and-pick windowed interface lets 
the casual user make a query— 
or build a substantial 
application—using only the 
arrow keys and the enter key. 

What’s more, any applica¬ 
tion you develop in the 
FOCUS language can imme¬ 
diately be run bn any of the 
larger computers supported 
by FOCUS. 

PC/FOCUS includes mod¬ 
ules for graphics, statistics, 
and communications. And 
there are optional modules 
including EQU—an English 
language interface, 
spreadsheets with goal¬ 
seeking capabilities, and 
interfaces to dBASE and 
other PC database systems. 

There’s also a Multiuser 
version of PC/FOCUS that 
works with the major LAN prod¬ 
ucts. In a network, up to 32 users 
can access one database simulta¬ 
neously without record lockup. 
While PC/FOCUS maintains your 
data integrity. 

If you’ve got a heavyweight 
job to do, get some real muscle 
from PC/FOCUS. Call 1-212-736- 
4433, Ext. 3700. Or write Infor¬ 
mation Builders, Inc., 1250 
Broadway, New York, 

N.Y. 10001. 


PC/FOCUS 

Information Builders, Inc. 

CIRCLE NO. 147 ON READER SERVICE CARD 
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catalog, triggers are automatically in¬ 
voked when a table is updated. They 
can ensure that when a value in a table 
changes, all occurrences of that value 
change; can prevent change to a for¬ 
eign key when the value does not 
match its primary key; can rollback 
updates that fail to pass a specified 
condition; and can check that data fall 
within domains and ranges or that val¬ 
ues do not exceed limits. 

Triggers in the catalog are easier 
to maintain than procedures written in 
programs and are consistent across all 
programs, but they execute only at the 
end of a transaction. A user could 
spend time entering an order, only to 
find the transaction cannot be com¬ 
pleted. The error should be indicated 
when the customer number is first en¬ 
tered rather than when the transaction 
tries to complete. 

In addition to triggers, SQL Server 
has two other data-integrity mecha¬ 
nisms: defaults, which are predefined 
values that SQL Server inserts into a 
column when the end user does not 
enter one; and rules, which specify val¬ 
ues accepted into columns. 

SQL Server’s unique stored proce¬ 
dures consist of precompiled 
TRANSACT-SQL commands stored in 
one catalog routine called from any 
program. A stored procedure may read, 
update, and insert data in one proce¬ 
dure. Stored procedures allow a pro¬ 
gram to make fewer SQL calls to the 
database server, decreasing network 
traffic and program-to-server overhead. 
Because they are precompiled in the 
system catalog, performance is im¬ 
proved dramatically. 

SQL Server also supports sub¬ 
queries, which can be used anywhere 
an expression is allowed as long as a 
single value is returned. Subqueries 
allow users to develop powerful que¬ 
ries such as: 

SELECT salesperson, sales, sales/SELECT 
SUM(sales FROM sales_table) 

FROM sales_table 

This query finds all salespeople, their 
sales, and percentage of total sales, 
which is derived by dividing their sales 
by the result of a subquery that finds 
the sum of all sales. No other database 
server can use the subquery as part of 
the expression. Temporary tables or 
views must be created to do the same 
query using other database servers. 

A glaring problem with SQL Server 
is omission of the UNION operation, 
basic to IBM’s SQL, which is essential 
for merging tables. Ashton-Tate and 
Microsoft should fill this gaping hole. 


Users can simulate a UNION with 
INSERT . . . SELECT commands, but 
must create and use temporary tables. 
ORACLE Server, oracle Server has many 
SQL extensions. For example, users can 
write a correlated query to update a 
table based upon a value in another 
table. The following query updates a 
new department table with managers 
from an old department table: 

UPDATE new_dept_table 
SET new_manager = (SELECT 

old_manager from old__dept_table 
WHERE old_dept_table.dept__no = 
new_dept_table.dept__no ); 

Only oracle Server supports updates 
with a correlated subquery in the SET 

A. n important function of 
database servers is auto¬ 
matic locking, which pre¬ 
vents update collisions be¬ 
tween transactions. 


clause, which is essential to move data 
among tables based on key values. 

oracle Server also has MINUS and 
INTERSECTION commands that support 
the relational difference and intersec¬ 
tion operations, avoiding the need for 
subqueries in these operations. IBM 
recently introduced the same com¬ 
mands in OS/2 Extended Edition Data¬ 
base Manager’s SQL. (For a review of 
Database Manager, see “OS/2 Meets 
SQL,’’ Herbert A. Edelstein, February 
1989, p. 62.) 

oracle Server’s CONNECT clause 
in the SELECT command does recur¬ 
sion without the LEVEL or BOTTOM ca¬ 
pabilities of XDB. oracle Server pro¬ 
vides a level identifier so the result 
table includes the level number of each 
row in the recursive operation. 

The product’s triggers are embed¬ 
ded in an application or bound to a 
field in a data-entry or update form. 
They do not have the advantages of 
SQL Server’s triggers, which the data 
manager centrally invokes and controls 
to maintain referential integrity. 

System catalogs. All vendors maintain 
system catalogs as SQL tables for stor¬ 
ing information about tables, indexes, 
views, columns, and other objects. De¬ 
velopers, end users, and database ad¬ 
ministrators can retrieve information 
from system catalogs using SQL com¬ 


mands. They quickly can find out 
which tables and views are available, 
which columns are in which tables, and 
which columns have indexes. Most ven¬ 
dors stay close to IBM and have system 
tables for tables, columns, indexes, 
views, synonyms, keys, passwords, and 
privileges for each database (see table 
4). oracle Server has system tables for 
information such as database audit 
trails, quotas, sessions, and space allo¬ 
cation; SQL Server’s system tables in¬ 
clude information on stored proce¬ 
dures, messages, and configurations. 

SQL Server and oracle Server ex¬ 
tend the catalog to include physical 
disk-storage information, oracle Server 
has several catalogs to preserve audit 
information, while XDB-Server stores 
recovery information in its SYSDB 
table. SQL Server stores statistical infor¬ 
mation about data in application tables, 
which its optimizer uses to choose the 
fastest method for retrieving and updat¬ 
ing data. The UPDATE STATISTICS com¬ 
mand updates statistics on indexes. 

NONCOLLISION INSURANCE 

An important function of database serv¬ 
ers is automatic locking to prevent 
update collisions between transactions, 
which can result in lost updates and 
inconsistent data. In a multiuser envi¬ 
ronment (where multiple users can 
simultaneously access the same rec¬ 
ords), locking should be automatic. 

To appreciate the power of data¬ 
base-server locking, you must under¬ 
stand the limits of file-server locking. 
File-server database systems can imple¬ 
ment only passive (or optimistic) lock¬ 
ing on networks with light transaction 
volumes. This allows users simultane¬ 
ously to share records that may be 
updated. Before a user update, the data 
manager checks if the record has been 
changed by another program. If so, the 
file server rejects the second transac¬ 
tion and sends an error message to the 
program or operator. Some file servers 
display updates as they occur. 

With file-server locking, operators 
may enter a transaction only to see it 
rejected. Flashing changes on-screen 
can be frustrating; a telephone-order 
operator might answer a call, look up 
an item, tell the customer it is avail¬ 
able, then see it disappear. 

Database servers, on the other 
hand, can automatically lock entire ta¬ 
bles (table level), pages (block level) of 
1KB or 2KB (depending on the server), 
or individual records (record level) 
because logic is centralized at the 
server node (see table 5). They ensure 
consistency by using either share locks, 
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QNX 


VS 


UNIX 

OS/2 


Architecture can make or break a computer system. 


Don’t make your systems bear the 
brunt of massive, monolithic monsters 
like Unix or OS/2. Instead, build your 
systems with QNX. The lean, efficient 
OS that’s flexible enough to support 
any application. 

MULTIUSER, MULTITASKING, 
NETWORKING,AND MORE... QNX 

is both multiuser and multitasking. 
OS/2 isn’t multiuser. Unix may be 
multiuser and multitasking, but it will 
hog a huge chunk of your hard disk and 
system memory. And neither Unix nor 
OS/2 can do integrated networking. 

QNX, on the other hand, hums along 
using an efficient 150K of RAM, yet 
provides a powerful multiuser, multi¬ 
tasking, and integrated networking 
environment. 

TRUE DISTRIBUTED PROCESSING. 

A QNX-based PC LAN lets any user 
share any resource on the network- 
programs, data, devices, even CPUs- 
without going through the bottleneck 
of a central file server. With QNX you 
get mainframe power at micro prices. 

ADDED VALUE FOR VARS. QNX is 

flexible enough to run on any mix of 


PCs, ATs, PS/2s, with or without dumb 
terminals. Even diskless workstations 
are supported. So whether you start 
small or grow to mainframe proportions, 
you can easily build and maintain 
powerful, fault-tolerant systems with¬ 
out spending a fortune on hardware. 

REALTIME PERFORMANCE. Only 
QNX combines the performance of a 
dedicated realtime executive with the 
convenience of a rich development 
environment that includes a host of 
utilities, C compiler, full-screen editor, 
symbolic debugger, and multiple full¬ 
screen windows. 

DOS SUPPORT. For those who need 
their daily dose of DOS, QNX allows 
a DOS application to run as a single 
task on each PC on the network. 

FREE TECHNICAL SUPPORT. While 
users of other operating systems have 
to cough up hefty fees for support, QNX 
developers enjoy free hotline support 
and free BBS access. You’ll get prompt 
answers to your questions and you’ll 
share ideas and insights with fellow 
developers in the QNX community. 

It’s time to make the move to QNX. 


THE ONLY MULTIUSER, MULTITASKING, 
NETWORKING, REALTIME OPERATING 
SYSTEM FOR THE IBM PC, AT, PS/2, 

AND COMPATIBLES 

Multiuser 

10 (32) serial terminals per PC (AT) 

Multitasking 64 (150) tasks per PC (AT) 

Networking 

2.5 Megabit token passing. 

255 PC’s and/or AT’s per 
network. Thousands of users 
per network. 

Realtime 

4,250 task switches/sec (AT). 

Message 

Passing 

Fast intertask communication 
across the network. 

C Compiler 

Standard Kernighan and Ritchie. 

Flexibility 

Single PC, networked PC’s, 
single PC with terminals, 
networked PC’s with terminals. 

No central servers. Full sharing 
of disks, devices and CPU’s. 

PC-DOS 

PC-DOS runs as a QNX task. 

Cost 

From US $450. 

Runtime pricing available. 



For further information or a free demonstration 
diskette, please telephone (613) 591-0931. 


Quantum Software Systems Ltd. • Kanata South Business Park-175 Terrence Matthews Crescent* Kanata, Ontario, Canada • K2M1W8 

QNX is a registered trademark of Quantum Software Systems Ltd. The UNIX Operating System is a registered trademark of AT&T. IBM, PC, AT, XT and PS/2, PC-DOS and OS/2 are trademarks of International Business Machines. 
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TABLE 4: System Catalogs 


ASHTONTATE/ GUPTA ORACLE XDB 

MICROSOFT TECHNOLOGIES NOVELL CORPORATION SYSTEMS 


Product 

SQL Server 

Tables 

Sysobjects 

Columns 

Svscolumns 

Index 

Sysindexes 

Views 

—. • 

Synonyms 

— 

Name/password 

Sys users 

Authorization 

Sysprotects 


Database 

Sysdatabases 

Key information 

Syskeys 


SQLBase 

NetWare 

Systables 

— 

Syscolumns 

FIELD.DDF 

Sysindexes 

INDEX. DDF 

Sysviews 

VIEW. DDF 

Syssynonyms 

— 

Sysalternates 

USER.DDF 

Syscolauth 

RIGHTS.DDF 

Systabauth 

Sysuserauth 

FILE.DDF 

Syskeys 

— 


ORACLE Server 

XDB-Server 

Syscatalog 

Systable 

Syscolumns 

Syscols 

Sysindexes 

Sysindex 

Sysviews 

Sysviews 

Synonyms 

Syssyn 

Sysuserlist 

Sysusers 

Syscolauth 

Sysauth 

Systabauth 

Sysuserauth 

Sysdb 

— 

Syskeys 


All of the database servers examined here have system catalogs—system tables that store information on database components 
such as tables, columns, and privileges. Most of the catalogs also have views, synonyms, and database and key information. 


allowing other programs to read data 
but blocking updates, or exclusive up¬ 
date locks, preventing others from up¬ 
dating or reading data until the transac¬ 
tion commits (completes). 

The SQL SELECT command puts a 
share lock on retrieved data. When the 
program updates the record, the server 
upgrades share locks to exclusive locks 
for each updated page. SQL COMMIT 
releases exclusive locks. This strategy 
provides a fine level of locking and 
maximizes transaction concurrency. 

Because table locks allow only one 
user at a time to access an entire table, 
they restrict concurrency. While record 
locks seem the best option, they may 
diminish performance when compared 
with page locks. Page locks can lock 
many records at one time and go fur¬ 
thest to balancing concurrency and per¬ 
formance. The ultimate lock lets the 
administrator decide which tables are 
locked at which level. 

Both NetWare SQL and oracle 
Server have crude locking managers 
that require extra work from program¬ 
mers and administrators. SQLBase, 
XDB-Server, and SQL Server relieve 
programmers and users from locking 
records and maintaining data consist¬ 
ency. They provide high-level multiuser 
transaction concurrency and can man¬ 
age high-performance, on-line transac¬ 
tion systems previously restricted to 
minis and mainframes. 

NetWare SQL. NetWare SQL automati¬ 
cally locks tables unless programmers 
explicitly issue record locks, which 
makes locking a programming chore 
rather than an automatic mechanism. 

A WAIT or NOWAIT lock command 
on each SQL program call overrides 
automatic table locks. NOWAIT returns 


control to the program when it tries to 
retrieve a locked record. It then has to 
reissue die SQL command or send a 
message to the operator. WAIT sus¬ 
pends the program until it can retrieve 
all records. In both of these cases, SQL 
COMMIT unlocks the table. As a pro¬ 
grammer option, NetWare SQL’s lock¬ 
ing system is useful for light transaction 
applications. 

ORACLE Server, oracle Server also auto¬ 
matically locks tables. By locking a 
table until a transaction is complete, 
oracle Server allows only one transac¬ 
tion at a time to complete execution, 
degrading performance. 

The oracle SHARE mode puts a 
share lock on a table, which allows 
programs to read data concurrently 
from a table and prevents other users 
from updating its rows. Programs that 
issue EXCLUSIVE mode locks have ex¬ 
clusive control of a table. 

Developers can get 2KB block- 
level locking under oracle Server’s 
SHARE UPDATE mode by issuing a 
SELECT command with a FOR UPDATE 
clause, oracle Server places block-level 
locks on all pages retrieved by SQL 
SELECT Once records are updated, 
oracle Server issues an exclusive lock 
on the table, which is not released 
until the transaction ends. 

A special read-consistency mode 
permits users to read any record, 
locked or not. The record appears as it 
did. Read consistency provides a high 
level of concurrency as long as the 
program only reads and does not up¬ 
date records. It requires more over¬ 
head, however. 

Deadlocks occur when two or 
more programs try to access or lock 
the same group of tables or records. 


Neither can proceed because each is 
waiting for a table or record the other 
has locked, oracle Server (like XDB- 
Server, SQL Server, and SQLBase) has 
automatic deadlock detection and ran¬ 
domly terminates one transaction. 
SQLBase. SQLBase supports two isola¬ 
tion levels (the number of rows locked 
at one time): repeatable read locks all 
1KB pages retrieved or updated with 
an SQL command and maintains those 
locks until they are committed; cursor 
stability locks only one record at a time 
depending on which page the program 
is reading. Cursor stability allows two 
or more programs to read the same set 
(one or more) of records but prevents 
two programs from simultaneously 
updating the same record. 

Cursor stability is useful when a 
program reads several rows and works 
on only one at a time. It allows greater 
concurrenq' but less consistency than 
repeatable read; updating programs 
may change records that a reading pro¬ 
gram is accessing. Repeatable read 
yields higher consistency because the 
entire set of records is locked through¬ 
out the transaction. Read consistency 
permits users to read any record, 
locked or not. It has automatic dead¬ 
lock detection and arbitrarily termi¬ 
nates one of the transactions. 
XDB-Server. XDB-Server is the only one 
of these servers that supports automatic 
record locking. It also supports repeat- 
able read and cursor stability and per¬ 
mits programmers to request table 
locks with LOCK TABLE as an adjunct 
to automatic block-level locking. 

XDB-Server automatically escalates 
record-level locks to table-level locks if 
a program issues more block-level 
locks than allowed by the server’s de- 
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We dorit have an 
athletic department,but 
our graduates get ajump 
on ewryone in their field. 


Microsoft University brings the institution of 
higher learning to an even higher plane. It’saplace 
where programmers and developers learn about 
Microsoft systems software straight from the 
source: from instructors with firsthand knowledge 
of what drives Microsoft systems software. 

Our instructors take you through intense, 
hands-on courses that concentrate on the develop¬ 
ment ofMicrosoft 1 OS/2 andMicrosoft Windows 
applications. 

You gain insight and expertise writing software 
in environments such as MS® OS/2, MS OS/2 
LAN Manager and MS OS/2 Presentation Man¬ 
ager. As well as Microsoft Windows/286 and 
Windows/386. 

Courses take place in a lab setting so you not 
only leam theory, you also gain practical experi- 
enceby actually writingsoftware. And courses are 
offered for different levels of expertise. 

To receive more information and a copy of the 
Microsoft University catalog, call 206-882-8080! 
And if you or your team cannot attend classes at 
oneof our facilities, be sure to ask about our on-site 
customer training program or video training 
course that is available. 

Either way, we’re going to make sure you leam 
the nuts and bolts of Microsoft systems. So you 
can make great leaps in your field. 

MicrosoftUniversity 1 
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TABLE 5: Locking Features 


ASHTONTATE/ GUPTA ORACLE XDB 

MICROSOFT TECHNOLOGIES NOVELL CORPORATION SYSTEMS 


PRODUCT 

ISOLATION LEVELS 

SQL Server 

SQLBase 

NetWare SQL 

ORACLE Server 

XDB-Server 

Cursor stability 

• 

• 

• 

• 

• 

Repeatable read 

% a 

• 

o 

o 

• 

Read consistency 

o 

• 

o 

• 

o 

Dirty reads 

AUTOMATIC LOCKING 

' o 

o 

o 

o 

• 

Table level 

o 

o 

• 

% b 

o 

Page level 

• 

• 

o 

o 

o 

Record level o 

DEVELOPER-CONTROLLED LOCKING 

o 

o 

o 

• 

Table level 

o 

o 

o 

• 

• 

Page level 

o 

o 

o 

o 

o 

Record level 

OTHER LOCKS 

o 

o 

• 

o 

o 

Intent locks 

• 

o 

o 

o 

• 

Deadlock detection 

• 

• 

o 

• 

• 

Livelock detection 

• 

o 

o 

o 

o 


• = Yes o = No 

“ SQL Server uses HOLDLOCK command to simulate repeatable read. 

b Table-level locks, unless SELECT FOR UPDATE is used. SELECT FOR UPDATE uses record-level locks for reads, but table-level locks for updates. 

Central to the role of the database server is lock coordination. Locks (share or exclusive) should be applied automatically by 
database servers so that individual applications cannot lock each other out of data tables. Of the servers reviewed, SQLBase, 
SQL Server, and XDB-Server all have advanced locking managers that include both repeatable reads and cursor stability. 


fault or administrator-set number. This 
reduces locking-manager overhead but 
increases potential for deadlock if the 
locking manager tries to escalate .to a 
table-level lock for one program while 
other programs are using the table. 

Intent locks track locks on each 
table to help the manager decide if a 
lock will improve throughput. A dirty 
read bypasses locks for read-only que¬ 
ries. Concurrent access may be desir¬ 
able if users understand potential data- 
inconsistency risks. XDB-Server has au¬ 
tomatic deadlock detection and arbi¬ 
trarily terminates one transaction. 

SQL Server. SQL Server automatically 
escalates 2KB block-level locks to 
table-level locks if a program issues too 
many block-level locks. It also supports 
repeatable reads with the optional 
HOLDLOCK clause on SELECT. 

SQL Servers automatic deadlock 
detection has a special algorithm that 
terminates the transaction that has 
done the least amount of work. 

A livelock detection mechanism is 
used to detect overlapping read-only 
programs (share locks) stalling updates. 
Ashton-Tate/Microsoft’s SQL Server au¬ 
tomatically inactivates query transac¬ 
tions until the update executes. The 
intent locks of SQL Server is similar to 
the track locks on each table that is 
used by XDB-Server. 


RECOVERING DATA COMPOSURE 

All data managers should support auto¬ 
matic data recovery to offset program 
and system failures from hardware 
problems, power outages, or incorrect 
operator procedures. Programs may 
detect an error and terminate after they 
have partially updated a database, or an 
operator may detect an error and term¬ 
inate the program. 

Transaction recovery is based on 
logical-units-of-work (LUW). These are 
SQL statements that must be completed 
before any database changes can be¬ 
come permanent. The following exam¬ 
ple illustrates an LUW for an order- 
entry transaction: 

BEGIN TRANSACTION 
Read customer record from customer table 
Insert order record in order table 
Insert detail line-1 in detail line table 
Insert detail line-2 in detail line table 
Insert detail line-3 in detail line table 
Update customer record in customer table 
COMMIT TRANSACTION 

If the transaction is interrupted before 
the COMMIT, the server restores the 
database to its condition before the 
transaction began. 

Transactions begin when the pro¬ 
gram starts. (NetWare SQL and SQL 
Server have SQL-explicit BEGIN 
TRANSACTION statements, which can 


designate the beginning of a transac¬ 
tion anytime.) The end of a transaction 
may be designated by SQL COMMIT or 
implied by events, such as program ter¬ 
mination. All updates and inserts of the 
order-entry transaction and related in¬ 
dexes must be successful before the 
LUW is considered complete. If the 
program or system terminates before 
all updates complete, the server auto¬ 
matically removes partial updates from 
the database. 

SQL database servers track transac¬ 
tion updates on backward-recovery 
logs, which maintain images of all rec¬ 
ords before they were updated. If the 
program issues SQL ROLLBACK or 
crashes, the server’s recovery manager 
automatically replaces partially updated 
records with “before” images. 

For system failures caused by 
hard-disk errors or power outages, in¬ 
dexes and tables may contain partially 
updated records, partially updated in¬ 
dexes, and permanently damaged inter¬ 
nal pointers. The administrator must 
recover the database to a backup, 
which loses all updates done after the 
backup and before the system failure. 

To recover updates, all SQL data¬ 
base servers maintain a forward-recov¬ 
ery journal. If the log has updates of 
partially completed transactions, the 
data manager removes them from the 
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the future development of the UNIX® System V 
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Together they will assure that UNIX System V 
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backward-recovery log. The forward- 
recovery log relieves the burden of 
reentering completed transactions and 
helps assure data are not lost. 

NetWare SQL. NetWare SQL has no in¬ 
herent transaction recovery manage¬ 
ment. It relies on Novell’s Transaction 
Tracking System (TTS), which uses spe¬ 
cialized I/O write techniques so any 
database server can control data integ¬ 
rity and transaction management. 

ORACLE Server. For forward recovery, 
oracle Server uses AFTER IMAGE 
JOURNAL (AIJ), which is enabled by 
adding the after_image parameter to 
the oracle Server’s initialization file. AIJ 
scans all after-image journals for com¬ 
mitted transactions and displays them 
and all incomplete transactions on the 
operator panel to give a clear picture 
of how the database is being recon¬ 
structed. The server then reads com¬ 
mitted transactions from the journal 
and updates the database backup. 
SQLBase. SQLBase has a before-image 
file (rollback log) that keeps an image 
of the data to be changed until the 
user issues a COMMIT, and a forward- 
recovery log that stores all SQL state¬ 
ments that change data. 

A BACKUP command backs up a 
database while database activity contin¬ 
ues; RESTORE restores a backup done 
with BACKUP. APPLY JOURNAL reads 
the forward-recovery log and applies 
completed updates. 

SQL Server. SQL Server has an ad¬ 
vanced backup and recovery system 
providing both automatic and applica¬ 
tion-generated recovery. Automatic re¬ 
covery, which occurs when the server 
restarts after a media failure, undoes all 
uncommitted transactions and rolls for¬ 
ward any transactions where the trans¬ 
action log has been updated more re¬ 
cently than the database. The adminis¬ 
trator specifies a maximum acceptable 
recovery time from which SQL Server 
determines an automatic checkpoint 
interval (for transactions to be written 
to the database). The CHECKPOINT 
statement can force a checkpoint. 

A dynamic dump backs up data¬ 
bases or transaction logs without stop¬ 
ping data-entry operations. DUMP initi¬ 
ates a dump, and LOAD begins recov¬ 
ery. A Database Consistency Checker 
verifies that indexes are linked to table 
pages and properly sorted. 

XDB-Server. XDB-Server uses a back¬ 
ward log to store before images and an 
optional forward log for recording 
database changes since the most recent 
backup. If either the application or 
server node fails, the server automati¬ 
cally rolls back incomplete transactions. 


XDB-Server has BACKUP and 
RECOVER commands and a utility to 
check for database consistency, all simi¬ 
lar to SQL Server. 

SECURE IN THE KNOWLEDGE 

Administrators use SQL’s GRANT and 
REVOKE to enforce security, establish¬ 
ing which users can access which ta¬ 
bles and views. Administrators can de¬ 
fine views to fine-tune security, limiting 
user access. Views are defined using 
SQL commands with WHERE. To limit 

$ 0 » GRANT and REVOKE 
commands enforce data¬ 
base security, establishing 
which end users can access 
which tables and views. 


user access of a payroll table to one 
department, the administrator creates: 

CREATE VIEW payroll_view 
AS SELECT employee_name, 
employee_ address 
FROM payroll_table 
WHERE dept_no = ’DEPT01’; 

Administrators give access to a specific 
user via a GRANT statement: 

GRANT SELECT ON payroll_view 
TO user_name 

This means that user_name can look 
at employee_name and address for 
DEPT01, while payroll information is 
hidden. Privileges can be revoked with 
a REVOKE command. GRANT state¬ 
ments apply to tables, databases, plans, 
system privileges, and table spaces. 

All these SQL database servers sup¬ 
port the GRANT and REVOKE com¬ 
mands, although syntax differs. All ver¬ 
sions should satisfy an organization’s 
security requirements. 

NetWare SQL. NetWare SQL’s GRANT 
option is limited to table privileges. A 
unique CREATE GROUP statement 
grants security privileges to a group, 
saving the administrator from hours of 
misery spent granting the same privi¬ 
leges to many users. Encryption capa¬ 
bilities secretly encode data. 

ORACLE Server, oracle Server grants 
these database-administration privileges: 
CONNECT permits users to login, 
RESOURCE allows users to create ta¬ 
bles, and DBA allows users to execute 
database-administration commands, ora¬ 


cle Server also provides GRANT and 
REVOKE for table privileges; an admin¬ 
istrator can give a user the right to use 
GRANT, decentralizing security. 

SQLBase, SQL Server, and XDB-Server. 
SQLBase, SQL Server, and XDB-Server 
have GRANT statements for resource 
and table privileges. XDB-Server has 
GRANT commands on tables and data¬ 
bases, while SQL Server and SQLBase 
use GRANT commands on tables and 
resources. 

THE TIP OF PERFORMANCE 

Factors that affect database performance 
include the quality of the locking man¬ 
ager (does it use intent locks, how 
does it handle deadlocks), levels of 
locking strategies (table locks versus 
page locks), SQL optimization, oper¬ 
ating-system overhead (single process/ 
multithreaded versus multiprocess), 
and network overhead. 

oracle Server’s need to lock tables 
after each update can result in poor 
performance. It single-threads transac¬ 
tions—the worst possible scenario in a 
multiuser environment. However, ora¬ 
cle Server’s and SQLBase’s read-consist¬ 
ency capabilities promote superior con¬ 
currency among read-only transactions. 

SQL Server’s stored procedures 
reduce interaction between the applica¬ 
tion program and database server. 

These stored procedures and the prod¬ 
ucts’ livelock and deadlock handling 
boost performance. 

XDB-Server has a well-designed 
physical architecture and good join al¬ 
gorithms in its optimizer, which should 
result in good performance. It is specif¬ 
ically designed for the PC environment, 
although it has been ported to Unix. 

CONNECTING MANY PLATFORMS 

For many organizations, connectivity 
and portability to other platforms is 
crucial to application development. 

VARs may need a database server that 
can run on DOS, OS/2, and Unix. 

Larger organizations may keep data on 
different computers but need to share 
data among applications. A company 
may implement an accounts-receivable 
system on a LAN using a database 
server. The system might store critical 
data but update a general ledger on a 
mini or mainframe. It would be advan¬ 
tageous to update both systems, in real¬ 
time, from one transaction. 

SQL Server can support distributed 
database updates, but database integrity 
must be developer controlled. Develop¬ 
ers must get involved with commit 
logic, which can be tricky. Support for 
distributed database queries is planned. 
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Multitasking Software Surprises Experts 


“I went through every multi¬ 
tasker that was made for 386 
computers, and none of them 
worked,” one user told us. 
That same person, inter¬ 
viewed in a recent customer 
survey, said “VM/386™ is one 
of the finest pieces of software 


VM/386 Breaks 
640K Barrier 

VM/386 makes your com¬ 
puter think that it has more 
than 640K of memory. In fact, 
it makes each application think 
it has its own 640K of RAM— 
which is especially useful for 
network drivers. 

That’s why one user told us 
to “Forget multitasking! It’s 
kind of handy, I admit, but 
our people don’t do big sorts 
that often. They do load up 
RAM-resident programs, until 
they run out of room. VM/386 
gets around this problem. I 
fell in love with it as soon as 
I found out it really worked.” 


OS/2 is a trademark of IBM. 


I’ve ever used... it actually does 
what it’s supposed to do.” 

Apparently it isn’t easy to 
find a true multitasking prod¬ 
uct. Those who have been 
looking for some time have 
even rejected other packages. 

“We had pretty much given 



“Very Responsive” 
Users Tell Us 

Our users push their com¬ 
puters—and VM/386—pretty 
hard. So we’re dedicated to 
“being there” for them when 
questions come up. They told 
us it’s working. “The support 
is excellent,” one user said. 
“They know their stuff.” 


Turn your 386 into multiple virtual 
machines, with VM/386. Contact IGC 
at 4800 Great America Pky., Santa 
Clara, CA 95054 Tel: 408-986-8373 
Toll Free: 800-458-9108 



up on a multitasker,” another 
user told us. “We got VM/386, 
and have subjected it to every 
piece of nasty code we’re 
capable of writing. We have 
not even been able to get it to 
burp... I am impressed.” 


VM/386 Shines in 
Control Applications 

“386 machines are just blast¬ 
ing into the industrial control 
market,” one of our process 
control experts told us. He had 
considered OS/2, and had tried 
other multitasking products. 
“They crashed on us,” he says. 
Then he tried VM/386. “The 
overhead was less than 3%, 
just like they advertised,” he 
says. 

He has told other compa¬ 
nies about VM/386. “They’re 
as pleased as I am that there’s 
one that works. It’s a phenom¬ 
enal piece of software. (And) 
the support is excellent.” 



VM/386 
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DATABASE SERVERS 


SQL Server is an OS/2 implemen¬ 
tation of Sybase’s SQL database server 
for minis. Sybase’s server can run on 
many platforms including DEC VAX and 
Sun. When porting applications to any 
of these servers, the application inter¬ 
face remains the same no matter which 
platform the server is running on. SQL 
Server does not connect to DB2. 

Gupta Technologies’ SQLNet can 
connect one or more SQLBase servers 
over a network and have them all ac¬ 
cessible to a given transaction. Applica¬ 
tions can access local database servers 
or remote data managers, such as DB2. 
SQLNet uses IBM’s advanced-program- 
to-program-communications (APPC) 
protocol. Developers reference a physi¬ 
cal database, and SQLNet handles all 
connections. To the developer, the 
remote database looks like a local data¬ 
base server. Because SQLBase does not 
support distributed database updates, 
programmers can update only one 
database in a given transaction. 

NetWare SQL, which runs as a 
value-added process (VAP) under the 
Advanced NetWare operating system, 
supports multiple servers on a Novell 
network, but remote servers send rec¬ 
ords one at a time, which degrades 
performance. Often-used data should 
be placed on a local server, and infre¬ 
quently used data stored remotely, ora¬ 
cle’s ability to run on various minis is 
useful for organizations that depend on 
diverse computer hardware, oracle 
Server supports limited distributed 
database queries so users on LANs can 
access remote Unix and VAX databases. 

XDB-Server has been ported to 
various Unix and VAX platforms. It does 
not have remote APPC capabilities, but 
XDB Systems is working on distributed 
database support with full multisite 
update integrity. Currently, users can 
install multiple servers on one LAN, but 
can access only one server at a time. 

THE PERFECT FIT? 

Beyond the database servers currently 
available, few more entries are likely 
because of the complexity of develop¬ 
ment. The products described here, 
plus IBM’s future OS/2 database server, 
VIA Information Systems’ VIA/DRE, and 
a few non-SQL database servers (such 
as Zanthe’s ZIM)—make up much of 
die market. The primary task for sys¬ 
tems integrators is to determine which 
product best fits into their organization. 

Ashton-Tate/Microsoft’s SQL Server 
is a major player. It is robust, and capa¬ 
ble of handling a variety of applica¬ 
tions. It has the support of many third- 
party products—AshtonTate’s dBASE iv, 


DataEase International’s DataEase, Bor¬ 
land’s Paradox—as well as Microsoft’s 
languages and spreadsheet software. 

Organizations with medium- and 
large-sized networks will find SQL 
Server gives them all the control and 
functionality they need to run mission- 
critical applications. Database adminis¬ 
trators have a fine degree of control 
over their environment and can tune 
the system for decision support or 
high-transaction processing. Because 
SQL Server is a direct port of Sybase’s 
data manager for minis, organizations 
can port to Sybase on Unix and VAX 
platforms. Microsoft, which owns OS/2 
and LAN Manager, easily can tune SQL 

Database servers soon will 
dominate the multiuser net¬ 
work marketplace, replacing 
file servers and even chal¬ 
lenging mainframes. 


Server for that platform, too. All this 
comes at the cost of increased installa¬ 
tion and administration overhead, so 
organizations with small networks may 
find SQL Server overwhelming. 

When IBM’s OS/2 Extended Edi¬ 
tion is available as a database server, it 
will attract Fortune 500 and other large 
IBM customers. IBM is bundling its 
SQL Database Manager with its operat¬ 
ing system and LAN system, making it 
an attractive, one-stop buying opportu¬ 
nity. IBM also will promote the homo¬ 
geneous IBM database environment, 
which consists of DB2 or SQL/DS on 
mainframes and OS/2 Extended Edition 
Database Manager on PCs. 

oracle Server also is vying for the 
high-end database server market, com¬ 
peting against SQL Server and IBM’s 
OS/2 database server. The current ver¬ 
sion of oracle Server has the same in¬ 
stallation and administration overhead 
as SQL Server, but neither the flexibil¬ 
ity nor robustness. VAX and Unix ora¬ 
cle users, however, may find connectiv¬ 
ity and portability of oracle Server on 
all platforms outweighs deficiencies. 

XDB-Server, SQLBase, and NetWare 
SQL require less administration and 
fewer machine resources. They have 
DOS versions, and their vendors plan 
OS/2 versions. SQLBase and XDB- 
Server are highly compatible with DB2, 
and XDB-Server is portable to Unix. 


NetWare SQL is attractive to Novell’s 
large and active Btrieve user base and 
users of other Novell products. 

Database servers soon will domi¬ 
nate the multiuser network market, 
replacing file servers and challenging 
mainframes as the dominant platform 
for mission-critical applications. This 
will accelerate as more application- 
development tools take advantage of 
the qualities of database servers. These 
systems are just now making promises, 
but soon they will make inroads into 
business, combining the quality of 
mainframe data managers with the 
economy of PC systems. I Simnim BBI 

Ashton-Tate Corporation 
20101 Hamilton Avenue 
Torrance, CA 90502-1319 
800/437-4329; 213/329-8000 
Microsoft Corporation 
16011 N.E. 36th Way 
P.O. Box 97017 
Redmond, WA 98073-9717 
206/882-8080 
SQL Server: $2,495 
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Gupta Technologies Inc. 

1040 Marsh Road, Suite 200 
Menlo Park, CA 94025 
800/876-3267; 415/321-9500 
SQLBase starter kit (includes SQL 
Windows): single-user, $1,295; 
multiuser, $2,995 
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Novell Inc. 

Development Product Division 
6034 W. Courtyard Drive 
Austin, TX 78730 
512/346-8380 

NetWare SQL (per server): $595 
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Oracle Corporation 
20 Davis Drive 
Belmont, CA 94002 
800/672-2531; 415/598-8000 
oracle Server: price not available 
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XDB Systems Inc. 

7309 Baltimore Avenue, Suite 220 
College Park, MD 20740 
301/779-6030 
XDB-Server: $1,995 
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Richard Finkelstein is president of Perfor¬ 
mance Computing Inc., a Chicago-based 
consulting group specializing in relational 
technology. He is editor of Database Review 
and is writing a book on SQL to be pub¬ 
lished by Howard W. Sams & Company. 
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We’ve not only knocked 88 chips off the old block, we’ve 
chopped the old block in half. As a result, it’s the only 3X 
emulation board in the world with just four chips. And it has 
the name IDEA on it because it has a better idea behind it. 

In fact, our IDEAcomm 5251 has always had better 
ideas behind it. Ideas that come from a superior R&D team, 


The intelligence 


surtace-mount technology, and custom chip designs. 

It was the first emulation board to bring the full power of 
the System 3X down to your PC. It was the first to support 
the original PC, the PS/2 and the AS/400. It’s the only one 
that lets you dispatch data at the blazing speeds at which 
today’s CPUs process it. And it’s the first to fit everything in 


IDEAssociates, Inc., 29 Dunham Road, Billerica, MA 01821, (508) 663-6878, 
IDEA, IDEAssociates and IDEAcomm are registered trademarks of IDEAssociates, Inc. 

















the world of computing from laptops to desktops. 

The fact is, if we can’t add value to something through 
better technology, we won’t build it. Whether it’s a terminal, 
board or chip. 

And if you think that’s an intelligent idea, give us a call 
at 1-800-257-5027. 


IDEAssodates 


to do things better. 


Telex 4979780; France, Hong Kong, Germany, United Kingdom. 

PS/2 and AS/400 are trademarks of International Business Machines Corporation. 
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Front-end tools are key to tapping into the power of 
database servers. The first wave of such tools is reaching 
the market now. They will determine the style and 
type of distributed applications. How do they work, 
and how do you choose the right one? 


HERBERT A. EDELSTEIN 



D ata manager vendors are rushing to the market with 
front-end tools that allow systems developers, integra¬ 
tors, and end users to access the mighty potential of 
database servers. Servers deliver central data security and 
integrity, reduce local area network (LAN) traffic, and opti¬ 
mize network performance on PCs. Developers and users 
interface with servers via front ends that provide tools for 
developing and accessing databases and that decentralize 
processing to ensure optimal user interaction, flexibility, and 
screen appearance. 

Residing on a client machine rather than the server, a 
front end is used for building applications. It includes tools 
to generate screens, menus, and reports and provides 
query-by-example (QBE), query languages, or Structured 
Query Language (SQL) tools for easing data access. Once the 
front end builds an application, the server manipulates data 
in response to commands generated by the application. 

The first wave of front ends for these database servers 
includes dBASE iv 1.1 from Ashton-Tate, Paradox 3.0 from 
Borland International, DataEase SQL from DataEase Interna¬ 
tional, SQLWindows 1.1 from Gupta Technologies, XQL 2.01 
from Novell, Professional oracle 5.IB from Oracle Corpora¬ 
tion, and XDB-SQL from XDB Systems. Professional oracle, 
SQLWindows, XDB-SQL, and XQL are available; Paradox, 
dBASE iv, and DataEase SQL are not yet production versions. 
Even though the details of all of these seven products are 
not yet firm, PC Tech Journal examines them here to ensure 
that systems developers understand the concepts involved in 
order to do strategic planning. 

The questions addressed are: What can front ends do? 
How do they work with servers? What issues are important 
for choosing a front end and developing under it? And 
which front ends best suit which target audiences? 

Until now, data-management applications, the database 
kernel (engine), and the user interface and tools (front end) 
for manipulating databases had to share the same memory 
space. The server-client architecture separates these pro¬ 
cesses onto different machines and provides a method for 
communicating among them. The server performs the data¬ 
base engine activities of managing data; the front end resides 
on the user’s PC (client machine) and supplies the interface 
and tools for building applications (such as menu and 
screen generators and report writers); the application also 
resides on the user’s PC. 


ILLUSTRATION*DOUG CUEZEM 



FRONT-END TOOLS 


Front ends will determine how 
end users access databases, how devel¬ 
opers write custom applications to run 
with database servers, and what choices 
integrators make in building such sys¬ 
tems. They are differentiated primarily 
by (1) whether they are graphics based 
or character based, (2) which servers 
they work with, and (3) what applica¬ 
tion-development tools they offer. 

SQLWindows from Gupta Technol¬ 
ogies is designed for building applica¬ 
tions that work in the graphics-based 
environment of Microsoft Windows and 
OS/2’s Presentation Manager. The front 
end uses pull-down menus, dialog 
boxes, and a mouse. The other six 
front ends are character based. Al¬ 
though many of them have pop-up 
menus and build applications having 
windows, their windowing facilities are 
not as sophisticated as graphics-based 
windows and do not allow for sizing 
and other adjustments by end users. 

SQLWindows, Professional oracle, 
XDB-SQL, and XQL are designed for 
use with their own servers—SQLBase 
from Gupta, oracle Server from Oracle, 
XDB-Server from XDB Systems, and 
NetWare SQL from Novell. dBASE iv is 
designed to work with AshtonTate/ 
Microsoft’s SQL Server (developed with 
Sybase). Because Paradox and DataEase 
SQL will work with more than one 
server, it is especially important to ex¬ 
amine how they cope with server dif¬ 
ferences: they will work with SQL 
Server and IBM’s OS/2 Extended Edi¬ 
tion Database Manager. (Borland takes 
an interesting approach that will allow 
Database Manager to work as a server 
even before IBM releases it as such. 

The Paradox front end will contain a 
program that runs on the same com¬ 
puter with Database Manager and pro¬ 
vides the code needed to make Data¬ 
base Manager function as a server.) 
Paradox also will support oracle Server 
and NetWare SQL. 

When commercial applications 
specifically designed for database serv¬ 
ers proliferate (such as Microsoft’s 
Excel for SQL Server), many develop¬ 
ers and users will venture into client- 
server technology for the first time. 

The preceding article (“A Database 
Server Odyssey,” Richard Finkelstein, 
p. 42) examines five SQL database serv¬ 
ers now available. 

As for application-development fa¬ 
cilities, DataEase SQL, dBASE iv, Paradox, 
and SQLWindows will allow developers 
to build comprehensive applications 
using their own languages, such as the 
dBASE language for dBASE iv applications 
and the Programming Application Lan¬ 


guage (PAL) for Paradox applications. 
XQL requires BASIC, C, FORTRAN, or 
Pascal for developing applications; Pro¬ 
fessional oracle and XDB-SQL provide 
menu-driven capabilities for developing 
applications, as well as host-language 
capabilities (C, COBOL, and FORTRAN 
in Professional oracle; C and COBOL in 
XDB-SQL). 

Beyond objective evaluations of 
functionality, the personal preferences 
of users and developers are important 
tests. For example, those who like win¬ 
dowing environments may prefer SQL¬ 
Windows, while experts in the dBASE 

Sql Windows is graphics 
oriented, using pull-down 
menus, dialog boxes, and 
a mouse. The other six are 
character based. 


language may opt for dBASE iv. In addi¬ 
tion, the choice may hinge on the abil¬ 
ity of a front end to manipulate data 
from multiple homogeneous or hetero¬ 
geneous servers, depending on applica¬ 
tion requirements. 

THE SQL FACTOR 

All these front ends communicate with 
database servers via SQL. (For a com¬ 
plete description of SQL, refer to “Lin¬ 
gua Franca for Databases,” Richard 
Finkelstein, December 1987, p. 52.) 

SQL implementations in various servers 
differ in syntax (statement structure), 
functionality (their extensions beyond 
the ANSI standard), and semantics 
(statement interpretation). For example, 
the SQL statement to list employees 
earning more than their managers is 
the same for Professional oracle/oracle 
Server and SQLWindows/SQLBase, but 
subtle semantic differences exist. If an 
employee has no manager listed (a null 
value), oracle produces an error mes¬ 
sage, and SQLBase does not report the 
employee’s name because the employ¬ 
ee’s salary cannot exceed that of a 
manager who does not exist. SQL state¬ 
ments that involve nulls, selecting dis¬ 
tinct values (suppressing duplicates), 
and aggregation (or summaries) are 
susceptible to such vagaries. 

Applications that must be trans¬ 
portable across multiple servers create 
developer headaches because they re¬ 
quire writing code that can access any 


server’s data reliably. Such applications 
include a personnel database within an 
organization that needs to run on dif¬ 
ferent types of servers, any type of 
value-added reseller (VAR) application, 
and generic applications that consult¬ 
ants can sell to two or more clients. In 
these cases, developers may need to * 
write two or more entirely different 
applications or one application with 
two or more sets of SQL queries to off¬ 
set each difference, or the developer 
may use one of the transportable 
front-end languages, such as Paradox or 
DataEase SQL, in which the vendor has 
already addressed these differences. 

In evaluating front ends, a primary 
SQL concern is how those running 
with different servers address the dif¬ 
ferent dialects. Another issue is how 
the vendor integrates SQL into the 
front end. A front end may ask that 
users write SQL statements, requiring 
them to know SQL; it may assist users 
in generating SQL statements by pro¬ 
viding a menu-driven facility, in which 
case the user can build SQL libraries 
for future use and learn SQL while 
operating the database; or it may trans¬ 
late its own query language statements 
into SQL, potentially degrading perfor¬ 
mance. 

API TIES THAT BIND 

Each database server comes with its 
own application program interface 
(API), a package of software routines to 
allow applications and developers to 
interact with the server. A front end to 
a specific server uses that server’s API 
approach for writing host-language pro¬ 
grams (such as C). Front ends that ac¬ 
cess more than one server may support 
a specific approach for each server. 

Front ends supporting oracle 
Server and OS/2 Database Manager use 
embedded SQL (static and dynamic), 
which also is used in most mainframe 
and minicomputer relational data man¬ 
agers, including IBM’s database 2 (DB2) 
and SQL/Data Services (SQL/DS) and 
Relational Technology’s Ingres. The two 
microcomputer servers support static 
SQL when the user specifies both the 
SQL statement to execute (for example, 
SELECT or INSERT) and the columns 
on which to work. The server’s pre¬ 
compiler translates SQL statements in a 
program into calls, which the server 
then compiles to object code, links, 
and executes. 

Writing SQL statements like this is 
straightforward, but one problem is 
that SQL returns tables, while C and 
other host languages expect records. A 
cursor—a pointer to the current row 
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The APIs in oracle Server and OS/2 Database Manager use 
SQL statements embedded in a host language, such as C. The 
developer uses a pointer to read each row of the result table. 
A communications area (SQLCA) receives error messages. 



Some servers provide a call interface to allow host-language 
programs to pass SQL as strings to the database server. SQL 
Server provides DB-LIBRARY; SQLBase, SQLBase API; XDB- 
Server, the XDB API; and NetWare SQL, the XQL Manager. 


of data retrieved—solves the problem 
by allowing the developer to pick rec¬ 
ords from the table one at a time. The 
user issues a DECLARE CURSOR state¬ 
ment that specifies the SQL statement 
to be executed, an OPEN, statement that 
causes the statement to execute, a 
FETCH statement to move a row of 
data into host-language variables, and a 
CLOSE statement to end the process 
(see figure 1 for an example). 

For interactive programs in which 
constructing SQL statements depends 
on user input, oracle Server and Data¬ 
base Manager also support dynamic 
SQL. The developer places the text of 
the SQL statement to be executed in a 
host variable, which the server checks 
for syntax with PREPARE and executes 
with the EXECUTE statement. Commu¬ 
nications between the server and the 
host variables occur in a server data 
area called the SQL descriptor area 
(SQLDA). Because no precompiling and 
prebinding are done, the server must 
parse, validate, and optimize access to 
SQL. This makes dynamic SQL slower 
and more complex than static SQL. 

For writing host-language pro¬ 
grams that run under SQL Server, SQL¬ 
Base, XDB-Server, and NetWare SQL, 
front-end vendors use a call interface 
that passes SQL statements as a string 
to the database server. They provide 
DB-LIBRARY, SQLBase API, XDB API, 
and XQL Manager (XQLM), respectively. 
This approach is similar to dynamic 
SQL in that the SQL to be run is pro¬ 


cessed during program execution. The 
database access path (the steps the 
server takes to retrieve data) is opti¬ 
mized when the SQL is sent to the 
server. In figure 2, for example, the 
SQL Server code is equivalent to the 
embedded SQL in figure 1. SQL Server 
returns a table of data, and the front 
end uses a loop to access each row 
sequentially. AshtonTate and Microsoft 
are making SQL Server’s DB-LIBRARY 
of functions available to third-party ven¬ 
dors for development of front ends. 

XQL uses the direct-file access ap¬ 
proach to writing host-language pro¬ 
grams with its XQL Primitives (XQLP) 
facility. Primitives are subroutines that 
send low-level calls directly to the data¬ 
base, bypassing SQL and its associated 
database-server overhead. XQL requires 
that XQLP always access a view, which 
has a cursor ID. To obtain a view from 
the dictionary and assign it a cursor ID, 
the developer uses the XRECALL func¬ 
tion. Because the dictionary is accessed, 
data security and integrity are not af¬ 
fected. Figure 3 shows how the func¬ 
tion looks in C. 

Directly bypassing the dictionary 
and read files is possible using Btrieve. 
This method, however, can result in 
loss of data independence because pro¬ 
grams must know and use database file 
structures to access fields in a table; it 
also requires increased maintenance 
because, when a change occurs in one 
field, the data manager does not auto¬ 
matically change affected fields in dif¬ 


ferent files unless the programmer 
writes a routine to do so. In addition, 
this method bypasses security and in¬ 
tegrity checks, so it can be dangerous 
in multiuser situations. Although the 
direct-file access method can increase 
performance, a database server that 
optimizes queries should perform 
equally well without the same loss of 
data independence. 

DOUBLE-DUTY PARADOX 

The Paradox front end will be based 
on Paradox 3.0, the stand-alone data 
manager released in January (see “Para¬ 
dox Made Better,” New Directions, Will 
Fastie, February 1989, p. 21), This pop¬ 
ular data manager is aimed at both end 
users and sophisticated application de¬ 
velopers. Borland projects that an SQL 
translation facility will be added in the 
second quarter of 1989 to allow Para¬ 
dox to act as a front end for oracle 
Server, SQL Server, and OS/2 Database 
Manager. To make earlier versions of 
Paradox function as a client, the com¬ 
pany will provide a translator to con¬ 
vert QBE to SQL, a communications 
program for sending SQL statements 
across a network, and a server-interface 
component specific to each server sup¬ 
ported. Borland will not release its 
own database server, according to com¬ 
pany officials. 

Users with Paradox loaded on 
their PC can use Paradox tools with 
both local Paradox databases and re¬ 
mote server databases; the company 


MARCH 1989 


65 















Attachmate Corporation. Bellevue. Washington, has trademarked EXTRA! Connectivity 
Software. IBM is a registered trademark of International Business Machines Corporation. 


H arry Houdini had one 
theory anyone could appreci¬ 
ate: If you want to stay out of a 
bind, you’ve got to be flexible. 

We agree. In fact, that 
theory is exactly what’s 
behind EXTRA! Connectivity 
Software™ 

For instance, if you’re 
cunendy linked via coax or 
modem but you plan to switch 
to a LAN, EXTRA! gives you 
the freedom to connect all 
three ways. And that includes 
LANs using IBM’s Token-Ring 
Interface Coupler (TIC). 

It’s flexibility like this that 
prompted PC Magazine to 
name EXTRA! as its Editor’s 
Choice for PC-to-host software 
running on LANs. 

There’s something else we 
don’t want you to forget about 
EXTRA! It’s your memory. 
EXTRA! uses so little of it, you’ll 
have plenty of RAM left on 
your PC. 

Plus, Attachmate’s devo¬ 
tion to total IBM® compatibil¬ 
ity assures you that you’ll never 
get dead-ended by proprietary 
protocols. 

Which reminds us of 
something else Houdini 
used to say, "Don’t get 
into anything you can’t 
get out of later.” 
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EXTRA! 

3270 CONNECTIVITY 
SOFTWARE 


Attachmate 


1 - 800 - 426-6283 

In Washington state: 206-644-4010 


Presenting The Houdini Theory 
Of Micro-To-Mainframe Connectivity 
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FRONT-END TOOLS 


intends that Paradox appear the same 
to users in both situations. Borland has 
an advantage integrating SQL into PAL 
because it is a set-oriented language, as 
is SQL. Data retrieved from the server 
go into a local Paradox table for ma¬ 
nipulation by Paradox tools and merg¬ 
ing with local data. Paradox uses both 
local and remote data, but the user 
cannot join local data to remote data 
until after the remote data come to the 
client, and data can be accessed at mul¬ 
tiple servers, but only from one at a 
time. If Paradox were a true distributed 
database, it would support transparent 
data sharing among data managers any¬ 
where in a network. 

Paradox is a relational data man¬ 
ager with a character-oriented interface 
having menus, similar to Lotus 1-2-3 
menus, at the top of the screen. With 
menus and function keys, developers 
can define databases, paint screens 
(forms), and write reports. PAL is a 
complete programming language in 
Paradox that helps developers create 
applications, and the Paradox Personal 
Programmer is a PAL generator that 
simplifies development. 

The QBE facility, providing power¬ 
ful, interactive data-manipulation capa¬ 
bilities, is easy to use for complex 
problems. Selecting Ask from the menu 
calls a query form, which.is an empty 
skeleton of a table. Paradox lists table 
names from the server; you can specify 
those tables from which to retrieve 
data by placing check marks (using the 
F6 function key) under column head¬ 
ings. To retrieve rows that satisfy condi¬ 
tions, specify conditions under column 
headings. To retrieve data from multi¬ 
ple tables, place a dummy value in the 
columns that link the tables. 

In release 3-0, Borland has added 
an outer-join capability to QBE, useful 
for retrieving data from one table when 
no matching values exist in a table to 
which it is to be joined. You need only 
put an exclamation mark in the linking 
column of the table from which the 
values are to be included. Although 
Paradox will take advantage of outer 
joins with oracle Server and SQL 
Server, it will return error messages 
with NetWare SQL and IBM’s OS/2 
Database Manager, which do not sup¬ 
port these joins. 

Borland also has added in release 
3.0 set operations , which enable QBE 
users to place conditions on aggre¬ 
gates. For example, a single QBE in an 
order-entry database can determine 
which customers have ordered every 
part. This is similar to using SQL 
subselects. 


FIGURE 3l Direct Access 


int xRecall (iCursorlD, sViewName, iOwnerCount, 
sOwner, iOpenMode, iTextLen, sText) 

where the returned values are: 

iCursorID is the returned cursor id 

sText is text you may have stored with the view 

(such as a comment) 

iTextLen is its length 

The supplied values are 

sViewName, the name of the view 

sOwner, the owner names of the files in the view 

if there is an owner 

iOwnerCount, the number of owners in sOwner 
iOpenMode, the read/write mode of the tables. 


Only Novell’s XQL Primitives (XQLP) 
use direct-file access to the database. 
The host-language program issues 
XQLP calls directly to a database view. 
XRECALL obtains a view from the 
dictionary and assigns a cursor ID. 


For complex applications, develop¬ 
ers can define single forms and reports 
that contain data from different tables. 
Tables can be linked hierarchically 
(only one level), so that if a master 
table row changes, detail rows also 
change. For example, if a customer 
name changes, all orders under that 
name will bear the new name. By al¬ 
lowing data from multiple tables to be 
included in a single report, Paradox no 
longer requires an intermediate table. 

The new release supports crosstab 
reports, in which values from one field 
appear in the columns, values from 
another field appear in the rows, and a 
summary value is in the intersection of 
a row and a column. For example, in a 
crosstab report, each row might con¬ 
tain a sales representative and each col¬ 
umn might list the products that per¬ 
son sold, with the total sales value at 
the intersection. The crosstab menu 
selection or the function key automates 
the creation of such reports. Develop¬ 
ers also can combine crosstabs with 
other reporting functions, such as con¬ 
trol break. For example, adding a break 
to a crosstab on sales of each part to 
each customer can provide data by 
each salesperson in each region. 

Another new feature is a graphics 
facility that can create standard graphs, 
such as pie and bar charts. Support for 
PostScript printers provides for high- 
quality graphs and reports. 

The DOS version of Paradox re¬ 
quires a 640KB machine with a hard 
drive; the OS/2 version requires 3MB 
of RAM. A separate DOS version for 
386 computers takes advantage of ex¬ 
tended memory. 


Paradox 3.0 can translate queries 
into SQL for shipment over a network 
to a server (see figure 4). The commu¬ 
nications module, which takes up only 
8KB of memory under DOS, sends SQL 
statements to the server. Borland cus¬ 
tomized its Paradox agent, which re¬ 
sides on the server, for each of the 
supported servers. With SQL Server, 
the agent uses DB-LIBRARY; with OS/2 
Database Manager and oracle Server, it 
uses dynamic SQL. Even though OS/2 is 
a single-user system, the agent ap¬ 
proach takes advantage of multitasking 
to allow multiple clients to use OS/2 
Database Manager as a server, and it 
reduces the memory requirements of 
the client. All knowledge of SQL differ¬ 
ences resides in the Paradox agent. 

The Paradox front end automates 
the process of recognizing the database 
structure with which it is going to 
work. With simple menu selections, 
users can specify which remote data¬ 
bases and tables they want to access, 
give their user name and password, 
and press the DO-IT! function key (F2). 
The Paradox front end then moves the 
data definition from the server data 
dictionary to the local data dictionary. 
The system now knows where the ta¬ 
bles are to be found, how to connect 
to the remote server, and which dialect 
of SQL to use. 

The server is accessed in the same 
way as Paradox local databases. The 
user makes queries with QBE, which 
Paradox’s SQL translation component 
deciphers into SQL. The communica¬ 
tions module then passes to the server 
the SQL to be executed; the server re¬ 
turns the results to the client, where 
they are incorporated into a Paradox 
answer table. 

In addition to embedding QBE 
(which is translated automatically into 
SQL), a PAL program can contain SQL 
statements. In response to a SELECT 
statement, Paradox automatically creates 
a table into which the front end places 
the retrieved data. Like any other Para¬ 
dox table, it can be browsed forward 
and backward and joined to local ta¬ 
bles. If an SQL function is not sup¬ 
ported by the server, the front end re¬ 
turns an error message. 

Later this year, Borland plans a new 
release of Paradox that will allow full 
QBE capabilities, including updating; all 
menu-based table operations, such as 
creating a table to be used with the 
server databases; and an interactive 
SQL window to the servers. Updating a 
server table involves using the Modify 
DataEntry selection from the main 
menu. This creates an empty table on 
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Paradox 3 0 provides an SQL translator to convert QBE to SQL statements and a communication module to send the SQL to 
the server. The communication module allows OS/2 Extended Edition Database Manager to function as a server. DataEase 
translates DQL to a DataEase internal form and then to SQL. Database Manager uses embedded SQL; SQL Server, DB-LIBRARY. 


the screen having the same structure as 
the server table. Adding rows to the 
table merges data with the server table. 

For general database updating, 
developers will be able to write PAL 
programs that send SQL statements di¬ 
rectly to the server, which updates the 
database. The server’s commands for 
COMMIT and ROLLBACK can be used 
for transaction processing. 

In addition, the company plans to 
add the ability to mix queries on local 
and remote tables (but not on join ta¬ 
bles) and data-definition commands, 
such as CREATE, DROP, and RENAME, 
on server tables. 

DATAEASE POWERS UP 

The current stand-alone release of 
DataEase SQL (4.0) by DataEase Inter¬ 
national adds significant application- 
development capabilities to its already 
good end-user facilities. For example, it 
extends its set-oriented procedural lan¬ 
guage called DQL (DataEase Query 
Language). The upcoming release of 
DataEase SQL as a front end, planned 
for sometime in 1989, will combine 
this functionality with database-server 
power. (For a review of DataEase 2.3, 
see “A Data Manager for End-user De¬ 
velopment,” Dave Browning, Septem¬ 
ber 1986, p. 146.) 

DataEase SQL initially will work 
only as a front end to SQL Server and 
not as a stand-alone database to access 
local databases. When IBM releases the 


multiuser version of OS/2 Database 
Manager, DataEase says it will ship a 
client version for it. 

Application development with the 
DataEase SQL front end and its stand¬ 
alone version will be identical, except 
that the stand-alone version handles the 
transaction-integrity issues of locking 
and journaling (logging all changes to 
the database). With a DataEase/SQL 
Server combination, these functions are 
handled by the server. As long as the 
developer is aware of these differences, 
existing DataEase applications can run 
on supported servers. 

DataEase SQL is character based 
and is navigated using menus and func¬ 
tion keys. It is a form-based data man¬ 
ager, which means that developers de¬ 
fine a database by painting data-entry 
forms on the screen, selecting field 
names and data types from menus. 
DataEase SQL automatically defines the 
corresponding data table. To define re¬ 
lationships between tables, developers 
can use a DataEase-provided form that 
prompts for table names and related 
fields, or they can specify relationships 
dynamically using DQL. A master form 
and subform enable you to define two 
levels of hierarchy; for example, an 
order form could be the master form 
and the subform could contain line 
items. The front end creates and passes 
data-definition commands, such as 
those for creating and defining tables, 
to SQL Server. Developers can use 


DataEase SQL’s multiforms (forms con¬ 
taining fields from multiple tables) to 
format returned data for display. 

The Quick Reports feature uses a 
form to specify selection criteria for 
data and generates either a default or 
user-formatted report. 

For creating complex applications, 
DQL is a complete procedural language 
having assignment statements, loops, 
and case statements. Developers write 
control procedures to link forms cre¬ 
ated through the menu system with 
procedures to process them and create 
complex reports. 

The hardware requirements for 
DataEase SQL are MS-DOS on a 640KB 
computer with a hard disk. DataEase 
also plans to release an OS/2 version 
but has not announced when. 

Most DQL processing, including 
queries from Quick Reports and appli¬ 
cations written in DQL, is table ori¬ 
ented. To access data on the server, 
DataEase SQL translates the DQL state¬ 
ments into DataEase Intermediate 
Query Language for subsequent trans¬ 
lating into SQL (see figure 4). A DQL 
statement may contain clauses (such as 
conditionals) that have no SQL equiva¬ 
lents. In these cases, DataEase SQL 
parses the DQL and creates as many 
SQL statements as are needed to re¬ 
trieve all the data required to execute 
the DQL query. The translator of the 
front end resides on the client and is 
server-specific. SQL Server, for exam- 
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pie, requires the DB-LIBRARY, while 
die IBM Database Manager requires a 
dynamic SQL program. 

The translator knows the exten¬ 
sions and limitations of the server SQL 
and generates procedures to accommo¬ 
date them. For example, financial and 
string functions in DataEase SQL have 
no counterpart in SQL, so DataEase 
SQL retrieves the data and processes 
die function on the client. All DataEase 
SQL capabilities can be used with the 
server, such as defining a database, 
querying it, and processing transac¬ 
tions. When defining a database, Data¬ 
Ease SQL takes advantage of SQL Serv¬ 
er’s rules and triggers to enforce data- 
integrity constraints (such as “no new 
orders for a specified part may be 
taken if the part has been back-ordered 
longer than two months”). The devel¬ 
oper specifies these restraints in the 
database definition. If the database is 
already on the server, DataEase SQL 
automatically can determine the struc¬ 
ture of the database. 

DataEase SQL initially will not sup¬ 
port interactive SQL, but will have an 
option to use the PC as a dumb termi¬ 
nal so that SQL can be run directly on 
the server database. A subsequent un¬ 
announced release is planned to sup¬ 
port interactive SQL and work with a 
local database and remote server. 

SQLWINDOWS, FIRST AT THE GATE 

Gupta Technologies was the first com¬ 
pany to ship a PC database server, SQL¬ 
Base. With SQLWindows, Gupta also is 
first to ship a graphics-based front end. 
Graphics-based interfaces are excellent 
for developing easy-to-use applications, 
but building them under Microsoft 
Windows is difficult and time-consum¬ 
ing. SQLWindows simplifies the task. 

Both SQLBase and SQLWindows 
are designed for use by systems devel¬ 
opers. A command-oriented interactive 
SQL and report-writing tool called SQL- 
Talk runs on the server; SQLWindows 
has a Microsoft Windows version of 
SQLTalk. Although these are not end- 
user tools, end users can be trained to 
use them. While SQLTalk alone is de¬ 
signed for interactive retrieval of data 
from SQLBase databases with simple 
report-writing capabilities, SQLWindows 
is a more comprehensive tool for 
building complete applications to run 
in a Microsoft Windows environment. 

Express Windows is an extension 
to SQLWindows that automatically gen¬ 
erates SQLWindows’ code for user- 
painted screens. SQLWindows uses 
three types of windows: form windows 
(for data input and output), table win¬ 


dows (for rows and columns), and dia¬ 
log boxes (for sending messages to 
users or accepting user input). 

To develop applications, SQLWin¬ 
dows coordinates a Window Editor on 
the right of the screen and an Outline 
Editor on the left. The Window Editor, 
an interactive screen painter, allows 
developers to create complex forms 
with text, multiline tables, dialog boxes, 
scroll bars, pop-up menus, push but¬ 
tons, radio buttons, and check boxes. 

As the user places these objects in the 
Window Editor window, SQLWindows 
automatically generates the code for 
producing them, which is displayed in 
the Outline Editor window. A change 
in one is reflected in the other. Be- 

T 1 be degree of distributed 
database support is higher 
in Professional ORACLE 
than it is in any of the other 
front ends. 


cause windows can scroll vertically and 
horizontally, a form can be larger than 
the screen. 

Developers can use SQLWindows’ 
menus to generate application pop-up 
menus that can include choices having 
keyboard equivalents. This is specified 
automatically in the SQLWindows Appli¬ 
cation Language (SAL), a procedural 
language providing standard features, 
such as local and global variables, as¬ 
signment statements, branching, and 
conditionals. SAL also, has many prede¬ 
fined functions (such as manipulating 
the database and windows, validating 
field contents, and debugging) that the 
developer invokes with a CALL. The 
developer can customize SAL functions 
and write external functions in C or 
assembly language. 

A set of SQL functions in SAL can 
allow the application to access the un¬ 
derlying database, which is similar to 
the call interface in SQLBase. To re¬ 
trieve data, call the SqlPrepare function, 
which validates a string containing SQL. 
SqlOpen executes the query; repeating 
SqlFetchNext retrieves specified rows. 
SqlFetchPrevious scrolls backwards, 
making data easier to browse. 

Because SAL conforms to Microsoft 
Windows’ programming interface, it is 
event driven (events, such as a menu 
click or field entry, send messages to 


applications). Developers can create 
window applications with or without 
accessing the database. SQLWindows 
can combine linked windows in a 
form. For example, one window can 
show students while another shows the 
transcript of the student pointed to by 
the cursor. Transcripts change as you 
scroll through the names. 

Express Windows also aids in auto¬ 
mating development under SQLWin¬ 
dows. It creates a default form for a 
database table for querying and updat¬ 
ing, and it automatically creates SAL 
statements. The form reflects changes 
to SAL statements. 

SQLTalk and SQLWindows require 
MS-DOS, 640KB, and a hard disk; they 
use extended and expanded memory 
when available to increase perfor¬ 
mance. SQLWindows also requires 
Microsoft Windows version 2.1 or later. 
The front end eventually will be avail¬ 
able for use with OS/2 Presentation 
Manager (but no date has been set). 

SQLWindows works with all net¬ 
works that support NETBIOS. The SAL 
functions generate SQLBase API calls; 
SQLRouter, the communications com¬ 
ponent, sends them across the network 
to the server for processing before the 
data are returned to the client. Because 
SQLBase supports multiple open cur¬ 
sors, several SQL statements can be ac¬ 
tive at different points in the same 
database or on different databases in 
different servers. This is not a true dis¬ 
tributed database because you cannot 
do distributed joins and updates. 

Gupta plans to expand Express 
Windows to include new templates to 
handle hierarchical applications such as 
a master-detail on a form. SQLWindows 
works only with SQLBase. Gupta says it 
intends to support other servers, al¬ 
though the company has not an¬ 
nounced which ones or when. Gupta 
issues runtime licenses at discounts. 

DOMINANT dBASE 

Earlier releases of dBASE have been the 
dominant PC-based data manager for 
many years. With the dBASE iv front end, 
Ashton-Tate has moved to shore up that 
dominance against increasing threats of 
new contenders. 

Ashton-Tate’s goal is to allow exist¬ 
ing dBASE hi and dBASE iv applications to 
run transparently with SQL Server. An 
application should not need alteration 
whether it is running with the dBASE iv 
engine locally or SQL Server remotely. 
In addition, non-dBASE applications 
should be able to run against a SQL 
Server database created to run with 

dBASE. 
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Most CASE tools look impressive when you first 
try them out. But many are disappointing when 
you get down to real work. You may be able 
to draw a lot of diagrams. But in one way or 
another, the tools prove deficient when you start 
building and modifying full-scale systems. 

You can do better. Simply choose the tool 
set designed with real work in mind: the 
Information Engineering Workbench from 
KnowledgeWare. 

Real tools that can generate complete, 
working applications 

Our PC-based tools for planning, analysis, and 
design let you capture all of your application 
requirements and specifications as diagrams. If 
you wish, you can then use those diagrams to 
automatically generate 100% of the COBOL 
source code with our mainframe applications 
generator, IEW/GAMMA™ 

Real tools to support DB2 and other 
file access methods 
Diagram a relational database and our tools 
can generate SQL DDL and DML statements 
automatically This means that people using 
KnowledgeWare tools don’t have to be experts in 
DB2. Plus, they can develop complex systems 
with more than one DBMS strategy. Like systems 
that use both VSAM and DB2, in either on-line 


or batch modes. And once you have a logical 
data model, our tools will automatically 
transform it into a physical database. 

Real tools with re-engineering 
capabilities you can use today 
Our load utility lets you capture and reuse or 
modify existing IMS database definitions and 
COBOL data structures. Our tools can generate 
diagrams based on your existing IMS data 
definitions automatically. You can also load 
COBOL record descriptions and automatically 
create the associated data structure diagrams. 

Real tools with a common 
Encyclopedia to ensure consistency 
Since all of our tools share a common Encyclo¬ 
pedia, information is consistent throughout the 
entire development process. Any changes made 
with one tool are automatically reflected in 
the diagrams and definitions of the other tools. 
As a result, developers can focus on design 
instead of focusing on hunting down 
inconsistencies. 

Real tools with the flexibility 
to fit your way of working 
With KnowledgeWare tools, you’re free to build 
applications almost any way you like. Ideally, 
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you might start with the planning tool, move to 
the analysis and design tools, and then produce 
a working application with IEW/GAMMA. 

But if that’s not the way you work, you 
can start application development with any 
KnowledgeWare tool. For example, you can do 
some design and then go back and work on 
analysis. Plus, you can choose from a number 
of the most commonly used methodologies and 
techniques. In short, you can put our tools to 
work without giving up methods that already 
work for you. 

Call 1-800-338-4130 

For more information on our Planning, 
Analysis, and Design Workstations, or any of 
our mainframe CASE tools, call our toll-free 
number (in Georgia, call 404/231-8575). 
KnowledgeWare, Inc., 3340 Peachtree Rd. N.E., 
Suite 1100, Atlanta, Georgia 30026. 
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The central component of the new 
dBASE iv is the Control Center, the entry 
point for most application-development 
tasks, such as defining a database, que¬ 
rying it, writing reports, and defining 
forms. The user interface is character 
oriented, using menus and function 
keys for interaction. The dot prompt 
commands remain and may be used if 
desired. To facilitate writing complete 
programs in the dBASE language, 
Ashton-Tate is adding a new text editor 
and a debugging tool. 

Developers and end users can 
query a database using a new QBE fa¬ 
cility, similar to IBM’s mainframe ver¬ 
sion. QBE generates dBASE iv programs 
for accessing the data. 

The new interactive report writer 
provides an on-screen display of the 
report that is being designed. It pro¬ 
duces columnar reports with multiple 
levels of control breaks. The new appli¬ 
cation generator uses labels, reports, 
and form definitions created in the 
Control Center to create menu-driven 
applications. 

dBASE iv 1.1 has an SQL mode for 
using SQL to query a dBASE database 
directly, as well as a SQL Server data¬ 
base. Only the Developer’s Edition, not 
the standard dBASE iv 1.0, comes with 
documentation for using embedded 
SQL. 

dBASE iv requires 640KB and a hard 
disk running under MS-DOS. Future 
plans include support for OS/2. dBASE iv 
supports LAN Manager and LAN Server, 
and in the future will run on Novell’s 
NetWare operating system. 

The task facing Ashton-Tate in 
making the dBASE language work with 
SQL Server is extremely difficult be¬ 
cause of the different data structures 
inherent in a dBASE database and the 
way the dBASE language uses those 
structures. All dBASE files contain a 
user-accessible record number, a time- 
stamp, and a column marking deleted 
rows. These columns are required by 
dBASE iv programs but not by SQL 
Server. For example, dBASE iv has a 
function for finding a record by its 
number, as well as a command for 
going to a record with that number. 
Also, dBASE iv does not physically re¬ 
move deleted records until the PACK 
command is issued. Finally, dBASE iv 
uses the timestamp to record the last 
time a record was updated. 

The challenge for Ashton-Tate is to 
enable programs that use these struc¬ 
tures to work transparently with a SQL 
Server database. When developers cre¬ 
ate a table for a SQL Server database 
using the dBASE iv front end, dBASE au¬ 


tomatically creates columns showing 
record number, timestamp, and dele¬ 
tions in addition to the user-specified 
columns using triggers and stored pro¬ 
cedures—features unique to SQL 
Server in the PC database market. The 
user does not know that a column 
called INTERNAL_RECNO is part of the 
SQL Server table. The triggers and 
stored procedures are executed when¬ 
ever an application performs an update 
to a table. Even if the database is being 
accessed by a C program that has no 
explicit knowledge of these columns, 
the triggers in the data dictionary up¬ 
date the record number. When a dBASE 
application uses the database, it finds 
the record number that it needs. 

Mth the dBASE Nfront 
end, Ashton-Tate has moved 
to shore up that dominance 
against increasing threats 
of new contenders. 


When an application accesses the 
server, dBASE iv code is translated to 
SQL in the front end’s dBASE mapping 
layer. SQL in turn is translated to DB- 
LIBRARY calls passed to the server, 
which returns the data to the client. 

This translation process is difficult, be¬ 
cause no one-to-one mapping exists 
between dBASE and SQL. Instead, many 
dBASE statements are frequently equiva¬ 
lent to one SQL statement, as in the 
following dBASE code: 

use ORDERS in 1 

use CUSTOMER in 2 

select CUSTOMER 

index on cnum to CUSTOMER 

select ORDERS 

set relation to cnum into CUSTOMER 
list CUSTOMER->cnum, cname, orddate 

This is equivalent to the SQL statement: 

select CUSTOMER.cnum, cname, orddate 

from CUSTOMER, ORDERS 

where 

CUSTOMER.cnum = ORDERS.cnum 

Arithmetic statements, each of 
which generates a sequential scan of a 
dBASE file, are simply aggregates in an 
SQL statement. To make the problem 
more complex, dBASE iv has alternative 
ways for accomplishing the same tasks. 
For example, multiple tables in dBASE iv 
can be linked through a nested FIND, 


the SET RELATION TO command, or 
even a JOIN. Ideally, these should all 
map to the same SQL. 

Ashton-Tate also has to make dBASE 
iv locking mechanisms compatible with 
SQL Server locking. dBASE iv supports 
record and file locks, whereas SQL 
Server supports page and table locks. 
The developer can elect to maintain 
either dBASE iv record-level locks or 
SQL Server locks. For record-level lock¬ 
ing, Ashton-Tate uses a SQL Server 
database table as a lock table. dBASE iv 
defines a trigger on the server that au¬ 
tomatically checks the lock table to 
prevent conflicts. If the page-level lock¬ 
ing of SQL Server is being used, the 
timestamp checks whether die record 
has been changed since the user first 
accessed it. If it has not, the record will 
be updated; otherwise die update will 
be rejected. 

Records retrieved from SQL Server 
are buffered on the client so that in 
Browse mode you can move forward 
and backward through the retrieved set 
of records. If browsing goes past the 
end of the retrieved set, then the next 
set of records is retrieved into the 
buffer. Browsing backwards out of the 
buffered record set means you must 
issue a new SELECT, dien reposition 
the pointer to the correct record. 

The local dBASE iv database can 
work with the remote SQL Server data¬ 
base in a limited fashion. Data from the 
server can be retrieved into dBASE iv 
memory variables. The system then can 
switch to local mode and use these val¬ 
ues with the local dBASE iv database. 

The reverse can be done to relate data 
residing in the local database to the 
server database. In addition, the local 
data can be copied to the server. 
Ashton-Tate has not announced 
whether the front end will support 
simultaneous access of both local and 
server databases. 

The SQL component is an integral 
part of the Ashton-Tate database archi¬ 
tectures. Ashton-Tate plans to use Inter- 
base Software’s InterBase database en¬ 
gine to provide local workstation sup¬ 
port of SQL and heterogeneous inter¬ 
connect (connection to different data¬ 
bases on different machines) to SQL 
Server and other data managers on 
mainframes, minis, and micros, such as 
IBM’s DB2 on the mainframe. 

ORACLE BODES WELL 

Although the bulk of Oracle’s business 
is in the minicomputer and mainframe 
worlds, it has released versions of ora¬ 
cle for the PC and Macintosh environ¬ 
ments and recently released server ver- 
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OOPS. Using sophisticated Object-Oriented Programming, Matrix Layout 
gives you the power to build complete applications faster than you thought 
possible. And thats just the beginning. 
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Hypertext. Layout puts all the features of HyperCard 9 on your PC and in your 
programs. Use Layouts graphical user interface to create documents with action 
links to related documents in any file. Or to create hyperlink applications. 
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CASE. Layout’s Computer Aided Software Engineering functions let you 

design programs using an intuitive flowchart model. Then, Layout can 
automatically turn your flowchart into source code or even an .EXE file. 
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Layout to produce: 
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□ HicroSoft C, Lattice C, Turbo C 

□ Turbo Pascal 

Cj^ Microsoft QuickBasic 
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can cut your coding time up to 70 percent, and still produce ready-to-run 
programs in your choice of languages. 


AGreat ProgrammingTool 
Should Contain All Of The Above. 


Resenting Matrix Layout, the first full 
software development system for the PC to 
promise you all the above. And deliver. 

Sit down to Layout’s intuitive user inter¬ 
face and in minutes you’ll be using advanced 
OOPS (Object-Oriented Programming 
System) and CASE technology to build your 
program. Simply draw a flowchart indicating 
the windows, buttons, menus, text, and 
graphics you want. 

A Cut Above Other Tools. 

Layout also provides flowchart elements 
for Hypertext data base capabilities, math 
functions, variable management, conditional 
branching and looping. And, its open archi¬ 
tecture allows you to build your own Black 
Box elements — to create exactly the 
program you want. 

When your flowchart is ready, Layout uses 


artificial intelligence technology to auto¬ 
matically turn it into code—Turbo Pascal, 
Turbo C, Microsoft C, QuickBasic or Lattice 
C. Or create a ready-to-run .EXE file right 
from within Layout. 

It’s so efficient, your programs will run 
incredibly fast, even on a standard 256K PC. 
Plus, they’ll include Layout’s automatic 
mouse support and device independence. 

AH The Above And More. 

• Matrix Helpmaker helps you create context- 
sensitive help and complete on-line docu¬ 
mentation for your programs. 

• Matrix Paint offers a full set of graphics 



LAYOUT 


tools, scanner support, and clip-art files to 
make your programs look professional. 

• Finally, Matrix Desktop gives you a simple, 
visual way to organize files and disks. 

For A Lot Below. 

Layout delivers all the above for just $149.95 
—a lot below what you’d expect. Especially 
when you throw in free customer support, 
no copy protection, and a 30-day, money- 
back guarantee. 

Video Tape Offer. Still not convinced? 
Call for a copy of our Matrix Layout VHS 
demonstration video at 1-800-533-5644 (just 
$9.95 for shipping and handling, credited 
against your purchase). In Massachussetts, 
call (617) 567-0037. 

Any way you look at it, Matrix Layout is 
the ultimate PC programmer’s tool. And 
that’s the bottom line. 


Matrix Software Technology Corporation • One Massachussetts Technology Center • Harborside Drive • Boston, MA 02128 • (617) 567-0037 
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FRONT-END TOOLS 


sions that run under Xenix and OS/2. 
This array of products bodes well for 
connectivity across multiple platforms. 

Professional oracle provides host- 
language interfaces to C, COBOL, and 
FORTRAN, using embedded SQL to ac¬ 
commodate complex, high-performance 
applications. (Refer to “Managing Data¬ 
bases, Mainframe-Style,” Dave Browning 
and Hugo Blasdel, December 1987, 
p. 106, for a complete review of Profes¬ 
sional oracle 5.1.) 

Professional oracle front ends on a 
client machine can access a local ora¬ 
cle kernel or oracle Server on a 
server. The application tools that come 
with the front end are SQL*Forms (a 
forms-based application development 
package); SQL*Plus, an interactive SQL; 
SQL*Menu, a menu builder; and 
SQL*ReportWriter, a tool for writing 
reports. The complete single-user sys¬ 
tem is called Professional oracle, re¬ 
lease 5.IB, and includes the application 
tools and the database loader. 

SQL*Forms builds complex menu- 
driven, forms-based applications for 
data entry, retrieval, and modification. 

It uses oracle triggers, such as verifying 
that a value is in a user-defined range, 
for associating procedures with a form. 
These triggers are sets of commands 
and SQL statements that run when 
events occur, such as entering or exit¬ 
ing a form or field. Triggers can call 
other triggers. SQL*Forms does not 
produce any source code that the de¬ 
veloper can check, nor do any tools 
exist, such as trace-on and cross-refer¬ 
encing, for debugging an application 
built this way. 

SQL*Plus is an interactive SQL 
with extensions beyond the ANSI SQL 
standard, including outer join and 
nested aggregate support. Numerous 
functions and commands exist for spec¬ 
ifying formatted reports. SQL*Menu 
creates a menu-based interface to the 
operating environment, oracle tools, 
and applications. 

The new SQL*ReportWriter pro¬ 
duces a wide variety of reports, includ¬ 
ing multilevel control-break, master- 
detail, multiple-section, and crosstab 
reports. A menu and fill-in-the-forms 
approach is used for defining reports. 

QMX and Easy*SQL are end-user 
utilities also new to the PC product. 
QMX has QBE, interactive SQL, and the 
ability to construct multilevel, control¬ 
breaking reports. Easy*SQL provides a 
prompted interface for constructing 
some SQL statements such as SELECTS. 
It does not provide all SQL capabilities, 
but developers can enter SQL state¬ 
ments directly. 


Except for SQL*ReportWriter, all 
these front-end tools can run together 
on a 640KB computer. SQL* Report- 
Writer requires 900KB of extended 
memory. All tools use extended mem¬ 
ory if available. 

To work with oracle Server, the 
user must have Oracles SQL*Net PC. 
This communications program supports 
IBM’s OS/2 LAN Manager and named 
pipes, NETBIOS, SPX-IPX, and asyn¬ 
chronous communications. By setting 
an array size parameter, the user can 
control the amount of data the server 
returns to the client. 

As part of Oracle’s SQL*Star archi¬ 
tecture, front ends can access multiple 
oracle servers in the network and local 
databases on clients. The administrator 
identifies the remote servers on the 

T \ese are only the first 
wave of general-purpose 
and application-specific 
front ends likely to appear 
for PC database servers. 


network and qualifies the names of 
remote tables with their addresses dur¬ 
ing system configuration. 

The degree of distributed database 
support is higher than any other front 
end described, but Professional oracle 
Forms is not a complete distributed 
system. This would require the server 
to perform joins before returning the 
result to the client. 

Besides Professional oracle, Oracle 
Corporation will have other front-end 
versions available for use with oracle 
Server, oracle Quicksilver and oracle 
dBXL are targeted toward users of 
WordTech Systems’ Quicksilver and 
dBXL products, respectively, oracle for 
1-2-3 is for Lotus 1-2-3 users. 

XDB’S ENTRY 

XDB-SQL has a complete set of front- 
end tools to work with its server, in¬ 
cluding a QBE-type data-entry facility 
for tables and views, report writer, and 
fourth-generation language (4GL). 

The front end is for use with the 
XDB-Server. The server’s engine is 
small, quick, and complete. It even 
supports referential integrity in the data 
dictionary, so that developers do not 
have to code referential integrity 
checks into applications. 


Accessing the XDB database is ac¬ 
complished via SQL, which can be used 
interactively, from C and COBOL with a 
call-level interface, or through a query- 
by-form (QBF) facility in which users 
select data via menus or set conditions 
to find records. (For a review of XDB, 
see “The XDB Dynamo,” Randall Rus- 
tin, April 1988, p. 140.) The server ver¬ 
sion is functionally identical to the 
stand-alone version. 

The front end is character oriented 
with menu- and function-key-based' in¬ 
teraction. Menu-based modules allow 
defining the database, entering data, 
and providing a menu-based interface 
to screens and reports. XDB-Forms, the 
forms manager available as an option, 
can create complex forms for data 
entry and retrieval. 

The XDB Procedural Language is 
sufficient for the developer to build 
some routine applications, but more 
complex applications require the devel¬ 
oper to turn to a host language. 

XDB-SQL runs on any computer 
running MS-DOS with 640KB, a hard 
disk, and a network using NETBIOS. 

Access to the server is transparent 
to the end user. The front end’s 
redirector program intercepts database 
calls to the engine and sends them to 
the server. Groups of records are re¬ 
turned to the client as a string. XDB- 
SQL can run either as a front end to 
XDB-Server or as a stand-alone data 
manager. It works in both single- and 
multiuser environments. 

XDB plans to move to a graphics- 
based front end. The company also 
plans to link to other vendors’ data¬ 
bases through its engine rather than 
the front end. 

XQL AIMS AT SOPHISTICATION 

XQL from Novell is really just the SQL 
component of Novell’s NetWare SQL 
database server. It is aimed at sophisti¬ 
cated application developers who 
embed XQL SQL statements in pro¬ 
grams written in host languages, in¬ 
cluding BASIC, C, and COBOL. XQL is 
not a full-fledged front end; it has an 
interactive SQL component, but no 
tools for building screens and menus 
or writing reports. Third-party vendors, 
such as Borland, plan to offer products 
to work with XQL. 

XQL runs on any computer sup¬ 
porting Novell NetWare and accesses 
the server through any of three levels: 
XQL Interactive (XQLI) is an interactive 
SQL facility for writing and editing SQL 
statements. The statements are sent to 
the server and data are returned as 
groups of records to the client. 
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Microsoft MASM 5.1 gives 

y3u two thing; you’ve never had 
in a macro assembler. 

OS/2 and spare time. 


DATA 

SEGMENT 

WORD PUBUC DATA' 


DATA 

ENDS 



! DGROUP 

GROUP 

DATA 


_TEXT 

SEGMENT 

WORD PUBUC COOE' 



ASSUME 

CS-TEXT.DSDGROUP.SS DGROUP 


PUBLIC 

ShiftNsum 


! _ShiftNsum 

PROC 

NEAR 



push 

bp 

. setup stack frame with .. | 


mov 

bp,sp 



sub 

§c 2 

one local variable [bp-2) 


push 

; save CX used during routine 


mov 

WORD PTR (bp-21.0 
Cx.WORD PTR [bp+4] 

: clear local variable ) 


mov 

fetch number of sums - 

1 Sumlp. 

mov 

Ax.[BP+6) 



shl 

Ax,cl 

. double value in ax, cl times 


add 

WORD PTR [bp-2).ax 



loop 

Sumlp 



mov 

Ax. WORD PTR [bp-21 

; return value in ax 


pop 

CX 

, restore cx 


mov 

sp.bp 



pop 

bp 

. restore stack and return 


ret 


ShiftNsum 

endp 



JEXT 

ends 




end 




The old way: slow, cumbersome coding. 



The new way: time off for good behavior. 


As a professional programmer you know how 
fast MASM subroutines make your programs 
run. But you’ve also had to pay die price of cum¬ 
bersome coding. 

With Microsoft® Macro Assembler version 5.1, 
you get ease and speed Starting with our Mixed 
Language Programming Guide that teaches you 
how to call MASM subroutines from your high- 


level programs. To the PROC directive that makes 
it as easy to pass parameters to an assembler sub¬ 
routine as it is in high-level languages. Plus you 
get our easy-to-use Till-in-the-blanks” template 
programs. 

In addition to MS-DOS® support, MASM 5.1 
has full OS/2 system support that lets you do things 
like break the 640K barrier, create multithreaded 
applications and Dynamic Link Libraries. And you 
get a complete set of high-octane development 
tools that lets you work faster under both environ¬ 
ments. As well as 
thereconfigurable 
Microsoft Editor, a 
high-speed linker and 
incremental linker 
for OS/2. And the 
renowned Microsoft 
CodeView® window- 
oriented source-level 
debugger that lets 
you blaze through 
debugging. 

For the details, 
check the techbox. 

For more information, 
call (800) 541-1261. 

And learn how today’s 
Microsoft MASM is 
so fast and easy it 
comes with the follow¬ 
ing offer. 

The night off 

Microsoft 

Making it all make sense: 

© Copyright 1989 Microsoft Corporation. Microsoft, the Microsoft Logo, MS-DOS and CodeView are 
registered trademarks of Microsoft Corporation. 


Microsoft Macro Assembler 
Version 51 for 
. OS/2 and MS-DOS 

Mixed-Language Programming Support and 

Documentation 

• Mixed-Language Programming Guide with step- 
by-step examples. 

• MASM templates for interfacing to BASIC, C, 
FORTRAN, and Pascal. 

• Sample macros for interfacing for DOS and OS/2 
systems. 

• Simplified segment directives make writing 
MASM subroutines easy. 

• Comprehensive instruction set reference with 
examples. 

• Programmer’s Guide—complete guide to MASM 
features and instruction set. 

Macro Assembler for OS/2 and MS-DOS 

• Full OS/2 support to break the 640K barrier. 

• Supports the 80386 and 80387 instruction set. 

• Assembles 25-40% faster than MASM 4.0. 

• Have labels local to a procedure. 

• Declare stack based local variables within a 
procedure. 

• OS/2 systems incremental linker—up to 20 times 
faster than a full link. 

Microsoft CodeView Window-Oriented Debugger 

and Microsoft Editor 

• Full OS/2 systems support. 

• Debug MASM code using original source code 
with your comments. 

• Interactively view structures and chase linked 
lists. 

• Take advantage of the 80386. 

• Set dynamic breakpoints, watch variables, 
memory, registers and flags. 

• OS/2 and MS-DOS reconfigurable programmer’s 
editor. 





FRONT-END TOOLS 


The XQL Manager (XQLM) is a fa- 
cility developers use to construct sub¬ 
routine calls containing SQL. For exam¬ 
ple, to retrieve data from the database, 
developers store the text of the SELECT 
statement in a program variable, estab¬ 
lish a cursor for the statement using 
the function XCURSOR, parse and vali¬ 
date the statement using XCOMPILE, 
and fetch the rows, one at a time, 
using XFETCH. 

XQL Primitives (XQLP), including 
XQL relational primitives, is a lower- 
level set of routines that bypass SQL to 
retrieve data by direct-file access. 

The system administrator defines 
where the database is located on the 
network. The application sends XQL 
calls to the server, which processes the 
calls and returns the data. The devel¬ 
oper does not need to know if the 
database is local or on the server ma¬ 
chine. In addition to producing applica¬ 
tions to access the NetWare SQL server, 
XQL can produce applications for a 
stand-alone data manager. 

OUT IN FRONT 

The front ends described here are only 
die first wave of general-purpose and 
application-specific front ends that are 
likely to appear for database servers. 
More will emerge as database-server 
vendors woo front-end vendors to in¬ 
crease the market credibility and visi¬ 
bility of their servers. 

Systems developers and integrators 
are faced with many choices. In choos¬ 
ing a front end, developers and inte¬ 
grators must be sure it will run on the 
database server of their choice. The 
front end should also match the appli¬ 
cation-design style of users in an orga¬ 
nization (for example, windows ori¬ 
ented, dBASE oriented, QBE, or perhaps 
a combination). 

For large organizations and anyone 
anticipating applications that need to 
run with multiple servers, front ends 
designed for multiple servers, such as 
Paradox and DataEase SQL, may be the 
most attractive because of their port¬ 
ability and because they will run on 
Ashton-Tate/Microsoft’s SQL Server. 
Those who prefer a QBE environment 
may prefer Paradox or dBASE rv. 

The appeal of SQLWindows is that 
it helps develop applications that are 
visually more elegant than the other 
character-based front ends, and it 
works with the DOS version of the 
SQLBase server. For its part, the Profes¬ 
sional oracle front end offers portabil¬ 
ity to the minicomputer and mainframe 
world with its widely used engine. Fi¬ 
nally, XDB-SQL and XQL offer entree to 


their own servers. The choice to go 
with one of these front ends depends 
mainly on the server and an organiza¬ 
tion's application requirements. 

This front line of front-end tools is 
only the beginning of the capability 
soon to be at your disposal for hook¬ 
ing into the power of database servers. 
Two major players in the PC software 
market—Lotus and Microsoft—have yet 
to release any front-end products or 
even disclose much public information 
about them. However, the technological 
skill and marketing muscle of these 
two giants cannot be ignored in the 
front-end arena. 

Lotus plans to market a tool set 
with a graphics interface designed to 
work under OS/2 Presentation Manager. 
It will work closely with 1-2-3/G, which 

U ntil Lotus and Microsoft 
go public with their prod¬ 
ucts, the marketfor front 
ends is likely to remain in a 
state of flux. 


also will function as a data-management 
front end. The tool set will ship later 
this year. According to Lotus, it will in¬ 
clude modules for defining, querying, 
and reporting on a database, as well as 
facilities for forms-based transaction 
processing and interactive SQL. 

Lotus believes, as do most other 
vendors, that SQL is not an end-user 
language, and therefore the tools 
should not require a knowledge of 
SQL. Complex applications will be able 
to be built using the elements of the 
tool set in conjunction with the Lotus 
Extended Application Facility (LEAF), 
Lotus’s promised API. 

The Lotus server, developed from 
SQLBase by Gupta Technologies, will 
run under OS/2. Communications with 
the server will be based on the Lotus 
Blueprint communications architecture. 
Because this is also the architecture for 
1-2-3/G communications, vendors who 
want to work with one will work with 
the other automatically. 

Microsoft has been even more se¬ 
cretive about its front-end tool, Omega. 
If Microsoft has done as good a job on 
the product as it has on security, 
Omega will be dynamite. 

dBASE iv, Paradox, DataEase SQL, 
SQLWindows, XQL, Professional oracle, 


and XDB-SQL may be first out of the 
starting gate—but until Lotus and 
Microsoft go public with their products, 
the market for front-end tools will 
likely stay in a state of flux. Their entry 
is bound to have an impact on this 
very young arena. Stay tuned. 1 ■»"■■■■ ffil 

Ashton-Tate . 

20101 Hamilton JM'enue 

Torrance, CA 90502-1319 

800/437-4329; 213/329-8000 

dBASE n 1.1: $795; upgrade from dBASE 

ii, in, or hi plus, $175; dBASE iv, 

Developers Edition, $1,295 

CIRCLE 352 ON READER SERVICE CARD 

Borland International Inc. 

800 Green Hills Road 
Scotts Valley , CA 95066-0001 
408/438-8400 
Paradox 3 0: $725 

CIRCLE 353 ON READER SERVICE CARD 

DataEase International Inc. 

12 Cambridge Drive 
Trumbull, CT 06611 
800/243-5123; 203/374-8000 
DataEase SQL: Price not yet 
determined. 

CIRCLE 354 ON READER SERVICE CARD 

Gupta Technologies Inc. 

1040 Marsh Road, Suite 240 
Menlo Park, CA 94025 
800/876-3267; 415/321-9500 
SQLWindows 1.1, included in SQLBase 
starter kit: single user, $1,295; 
multiuser, $2,995 

CIRCLE 355 ON READER SERVICE CARD 

Novell Inc. 

Development Product Division 
6034 W. Courtyard Drive 
Austin, TX 78730 
512/346-8380 
XQL 2.01: $795 

CIRCLE 356 ON READER SERVICE CARD 

Oracle Corporation 
20 Davis Drive 
Belmont, CA 94002 
800/672-2531; 415/598-8000 
Professional oracle 5. IB: $1,295 

CIRCLE 357 ON READER SERVICE CARD 

XDB Systems Inc. 

7309 Baltimore Avenue, Suite 219 
College Park, MD 20740 
301/779-6030 
XDB-SQL: $595 

CIRCLE 358 ON READER SERVICE CARD 


Herbert A. Edelstein is a principal of Euclid 
Associates, a consulting firm specializing in 
data management and desktop publishing. 
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Everex, Step ond AMMA are trademarks of Everex Systems, Inc All other product names ore registered trade morks of their manufacturers. 



















'If this is a race, we 
are out in front." 

Steve Hui, President 
Everex Systems, Inc. 

IBM PS/2 Model 80 (20 MHz)_ 

Compaq DeskPro 386/20 _ 

Everex Step 386/20 _ 

Power Meter MIPS Version 1.2. The Database Group. 


3.52 MIPS 
4.59 MIPS 
4.91 MIPS 




“We created a 
monster.” 

Apparently, we 
have surprised a 
few people. It’s not 
every day that 
someone builds 
the world’s fastest 
386/20. 

Our marketing 
people call the con¬ 
cept AMMA-for 
Advanced Mem¬ 
ory Management 
Architecture. 

I don’t care what 
you call it. This is 
the computer that 
has left everybody 
behind, including 
Compaq. 

For the moment, we 
are overjoyed. 

But this is a game 
of leapfrog and 
we do not intend 
to rest. 

The Step 386/20 
from Everex 
is a monster of 
a machine. 

For price and 
performance facts, 
call Everex 
Computer Systems 
Division at 1-800- 
356-4283. Everex, 

48431 Milmont 
Drive, Fremont, 

CA 94538. 

CIRCLE NO. 136 ON READER SERVICE CARD 




















Some Assembly 
Still Required 

Despite advances in high-level languages, assembly language 
remains a necessary development toolfor the fastest, most compact 
code andfor programs that exploit the underlying hardware. 

BEN MYERS 



mmmff. 


S. V.v 



T he primitive practice of program¬ 
ming in assembly language began 
in the earliest days of computing, 
when prehistoric programmers took 
the first step away from composing 
programs directly in binary and octal 
machine codes. The first assembler was 
to computing what the wheel was to 
transportation—the most basic form of 
work simplification. 

Wave after wave of higher-level 
languages have steadily eroded assem¬ 
bler use. Increased computer speeds 
and, until recently, lower-cost memory, 
have fueled the trend. 

Despite the onslaught, however, 
the assembler still has its place, al¬ 
though in a more limited role. In pro¬ 
grams where speed and size are at a 
premium, high-level languages cannot 
compete with the capabilities of assem¬ 
bly language. It is common practice to 
determine which high-level language 
functions or procedures are hot spots 
in a program and rewrite them in as¬ 
sembly language for speed (sacrificing 
portability in the process). 


Other programs remain within the 
domain of assembly language because 
their runtime requirements are not eas¬ 
ily met by high-level languages. For 
PCs, these include device drivers, term- 
inate-and-stay-resident programs (TSRs), 
interrupt service routines, and code 
developed for ROM. For developers of 
such applications, a good assembler 
has no alternative. 

The major criterion in selecting 
products for this review was compati¬ 
bility with Microsoft Macro Assembler 
(MASM) 5.0, a watershed in assembler 
implementation. The three assemblers 
chosen are MASM 5.1, Borland Interna¬ 
tional’s Turbo Assembler (TASM) ver¬ 
sion 1.0, and SLR Systems’ OPTASM 1.5. 
Table 1 compares their features. IBM’s 
Assembler/2, which is based on MASM 
4.0, is a generation behind and, there¬ 
fore, not included. 

Microsoft’s MASM, first released in 
1981, was the first assembler for DOS. 
In fact, most of DOS was written using 
MASM. The product forms the baseline 
for comparison, then and now. 


For many years, no other assem¬ 
blers measured up to MASM (see 
“CHASM, PASM, and TASM,” Ted 
Mirecki, December 1985, p. 161). Now, 
however, both TASM and OPTASM are 
viable alternatives, offering many attrac¬ 
tive features that surpass those of 
MASM, including shorter assembly time, 
reduced programming effort, and more 
helpful information in listings. (The 
TASM that was reviewed in the refer¬ 
enced article is a different product 
manufactured by Speedware Inc.) 

Part of the difficulty in creating an 
alternative to the Microsoft assembler is 
that MASM is a moving target—with 
each version come features that depart 
from previous iterations. A company 
that produces a competing product has 
three options: maintain compatibility 
with a previous MASM version and risk 
the label of obsolescence, strike out on 
its own and risk gross incompatibilities, 
or attempt to slavishly follow Micro¬ 
soft’s lead and necessarily lag behind 
MASM. In their own ways, Borland and 
SLR Systems strike a balance among 
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ASSEMBLERS 


these alternatives. Their assemblers 
maintain adequate compatibility with 
past and present versions of MASM. 

One significant feature not 
matched by the other two products is 
MASM’s ability to execute under OS/2 
protected mode. All three assemblers 
produce code that executes under 
OS/2, provided it is linked by a pro- 
tected-mode linker. OPTASM also de¬ 
parts significantly in that it lacks sup¬ 
port for 80386-specific instructions. 

Although all three products accom¬ 
plish the same goal, the internal archi¬ 
tecture of the Borland and SLR Systems 
assemblers is different from Microsoft’s 
MASM. TASM and OPTASM do not write 
any object code until they have made 
two separate passes through the source 
code. The first builds a symbol table 
with provisional addresses for memory 
locations, and the second adjusts the 
provisional addresses to reflect infor¬ 
mation obtained from farther down in 
the source code. Before it begins gen¬ 
erating code, the assembler has com¬ 
plete information on the locations and 
other attributes of all symbols. 

In contrast, MASM starts generating 
object code (and writing it to the out¬ 
put file) on the first pass through the 
source program. For forward refer¬ 
ences, MASM uses zero for the address 
and makes a best guess as to the size 
and distance of the operand. In many 
cases, the programmer can help MASM 
make more accurate assumptions by 
describing operands with key words 
such as NEAR, SHORT, BYTE, or 
DWORD. During the second pass, 

MASM corrects the addresses. Instead 
of directly modifying the object code, 
however, MASM writes linker fix-up 
instructions into the object file and lets 
the linker perform the actual fix-ups. 
The listing, if any, is produced on the 
second pass, so it shows the object 
code as it should appear after the 
linker patches it. 

The TASM and OPTASM approach 
has two benefits. First, an object file is 
smaller, because it contains no ad¬ 
dress-fix information. Second and more 
important, the two-pass technique elim¬ 
inates phase errors—differences be¬ 
tween what an assembler assumes 
about a forward reference and what it 
subsequently finds in the source file. 

If the final code can be shorter 
than the initial assumption (by remov¬ 
ing an unnecessary segment override 
prefix or converting a jump instruction 
from near to short), MASM instructs the 
linker to insert no operation (NOP) 
instructions into the code. However, 
the linker cannot lengthen the code to 


TABLE 1: Major Assembler Features 



BORLAND 

MICROSOFT 

SLR SYSTEMS 

PRODUCT 

TASM 

MASM 

OPTASM 

VERSION 

1.0 

5.1 

1.5 

PRICE 

$149.95 

$150.00 

$123.00 

ENVIRONMENTAL FEATURES 




Assembles 80386 instruction set 

• 

• 

o 

Runs in OS/2 protected mode 

o 

• 

o 

On-line help 

o 

o 

• 

Configuration utility 

o 

o 

• 

Debuggers supported 

Turbo 

CodeView, 

CodeView, 



SYMDEB 

SYMDEB, Turbo 

SYNTACTIC FEATURES 




Simplified segment directives 

• 

• 

• 

Tiny model (.COM programs) 

• 

o 

• 

Language-specific stack handling 

• 

• 

o 

Automatic sizing of transfers 

• 

o 

• 

LENGTH operator rationalization 

• 

o 

• 

Local labels 

• 

• 

• 

Conditionals in STRUC 

o 

• 

• 

Duplicate field names in STRUCs 

o 

o 

• 

ELSEIF constructs 

• 

• 

o 

UTILITIES INCLUDED 




Text editor 

o 

• 

o 

Debugger 

• 

• 

o 

Linker 

• 

• 

o 

Library manager 

• 

• 

o 

Make 

• 

• 

Integral 

Touch 

• 

o 

O 

Pattern search (GREP) 

• 

• 

o 

Source cross-reference 

• 

• 

Integral 

Object cross-reference 

• 

o 

O 

View/modify .EXE files 

o 

• 

O 

DOCUMENTATION 




Assembler syntax/directives 

• 

• 

• 

Instruction set reference 

o 

• 

o 

Processor architecture 

o 

o 

o 

Mixed-language programming 

• 

• 

o 

• 

ii 

$ 

o 

II 

§ 


The differences among MASM, TASM, and OPTASM are more a matter of style than 
substance. Any one of the three is a capable, professional development tool. 


has spent hours tracking down this 
type of error will appreciate the im¬ 
provements of TASM and OPTASM. 

Despite architectural and environ¬ 
mental differences, MASM, TASM, and 
OPTASM are similar in capabilities and 
share most of the same assembly time 
options (see table 2). One major fea¬ 
ture uniformly supported is simplified 
segmentation, implemented by built-in 
macros and predefined symbols. The 
.MODEL, .CODE, .DATA, and .STACK 
directives operate like built-in macros 
that generate segment definitions with 
predefined names appropriate to the 
memory model. These names are con¬ 
sistent with those generated by Micro¬ 
soft high-level language compilers, sim- 


accommodate elements (for example, 
inserting a segment override prefix or 
converting a jump from near to far) 
that were not inserted in the first pass. 
As a result, a phase error is fatal, invali¬ 
dating the object file. 

Phase errors are hard to diagnose. 
The assembler reports a phase error 
when the address of a symbol differs 
between passes and associates the 
error message with the source line that 
defines that symbol. The problem, 
however, usually occurs at an unla¬ 
beled instruction prior to the definition 
of that symbol. MASM documentation 
suggests finding phase errors by re¬ 
questing a listing from each pass and 
comparing them. Any developer who 
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TABLE 2: Command-line Options 




BORLAND 

TASM 

MICROSOFT 

MASM 

SLR 

OPTASM 

OPTION 

MEANING 




/A 

Alphabetize segments 

• 

• 

• 

/C 

Generate cross-reference 

• 

• 

• 

/D 

Generate pass 1 listing 

o 

• 

o 

/^symbol 

Define symbol 

• 

• 

• 

/E 

Emulated 8087 support 

• 

• 

• 

/G 

Make all symbols global 

• 

O 

0 

/H 

Display command-line options 

• 

• 

• 

/Ipath 

Directory for include files 

• 

• 

• 

redirect 

Insert assembler directive 

o 

o 

• 

/YUnum 

Hash table capacity in bytes 

o 

o 

• 

/KSnum 

String space capacity in bytes 

o 

o 

• 

fL 

Generate normal listing 

• 

• 

• 

/LA 

Generate expanded listing 

o 

• 

• 

/M 

MASM emulation 

• 

o 

0 

/Mac 

Preserve case sensitivity 

• 

• 

• 

/N 

Suppress symbol table 
in listing 

• 

• 

• 

fP 

Check for pure code 

0 

• 

• 

/R 

Real 8087 support 

• 

• 

• 

/S 

Order segments sequentially 

• 

• 

• 

/T 

Suppress nonerror messages 

• 

• 

• 

/V 

Verbose assembly statistics 

• 

• 

o 

/W 

Suppress warning messages 

• 

o 

o 

/Wx 

Set warning level 

0 

• 

• 

/W-xxx 

Disable specific warning 

0 

o 

• 

/X 

List false conditionals 

• 

• 

• 

/Z 

Display source line for 
each error 

• 

• 

• 

/Zd 

Put source line numbers 
into .OBJ 

• 

• 

• 

/Zi 

Full debugging information 
into .OBJ 

• 

• 

• 

/ZT 

Turbo-specific debugging 
information 

• 

o 

o 

ii 

o 

1 

ii 

• 

No 





Just as source files are, for the most part, compatible among MASM, TASM, and 
OPTASM, so the commonality of many assembly time options means that most 
make files can be used with any of the three assemblers reviewed here. 


plifying the incorporation of assembly- 
language routines in programs written 
in other Microsoft languages. Another 
advantage to simplified directives is 
that each new segment directive (or 
end of source file) automatically termi¬ 
nates the previous segment, eliminating 
block-nesting errors. 

Figure 1 compares a “Hello 
World” program written with and with¬ 
out simplified segment directives. Al¬ 
though simplified directives are easier 
to write and understand, occasions still 
arise when the developer must write 
full directives. An OS/2 device driver, 
for example, requires that the data seg¬ 
ment precede the code segment. With 
simplified directives, the assembler al¬ 
ways places the code segment first. 


Although simplified directives hide 
the actual segment names in the same 
way a compiler does, the developer 
still needs to know the names. A seg¬ 
ment or class name, whether generated 
automatically or coded by the program¬ 
mer, cannot be used as a label. The 
following code, for example, produces 
two error messages: 

.MODEL SMALL 
.DATA 

CODE DB OFH 

_TEXT DB ’ABC’ 

.CODE 

The .CODE directive creates a segment 
with the name _TEXT and class 
’CODE’, thus conflicting with the two 
labels in the data segment. If the devel¬ 


oper does not know the names gener¬ 
ated by the directives, the reason for 
such errors will remain a mystery. 

Unfortunately, Microsoft’s docu¬ 
mentation of automatically generated 
class names does not match MASM’s 
actual behavior, and versions 5.0 and 
5.1 generate different names (see Tech 
Notebook, July 1988, p. 137). MASM 5.1 
generates class names of ’DATA’ for the 
.DATA and .CONST directives, ’BSS’ for 
.DATA?, and ’STACK’ for .STACK. 

This highlights an interesting di¬ 
lemma for developers of competing 
assemblers. Should they emulate 
MASM’s documented or actual behav¬ 
ior? If the latter, which version? TASM 
and OPTASM go separate ways. TASM 
produces the same results as MASM 5.1. 
OPTASM heeds what Microsoft says, not 
what it does. The difference, however, 
is unlikely to cause problems in most 
production programs. 

DISTINCTIVE FEATURES 

A major consideration for any devel¬ 
oper in the market for a new assem¬ 
bler is how the product will be used. 
Factors such as utilities, for example, 
become secondary for those who write 
primarily in a high-level language and 
less often in assembly language. Most 
high-level language compilers already 
include a linker, a librarian, and a de¬ 
bugger. Other features to evaluate in¬ 
clude the depth of the product’s macro 
facility and the range of program direc¬ 
tives. Microsoft, Borland, and SLR, offer 
nearly complete assembly environ¬ 
ments. Each product, however, has fea¬ 
tures that set it apart from the others. 
Microsoft. MASM is the most self- 
contained and completely documented 
assembler, providing all the features 
necessary for building and testing sys¬ 
tems of arbitrary complexity. At $150, 
the MASM package includes an editor, 
linker, make utility, the CodeView de¬ 
bugger, and a variety of minor utilities 
in addition to the assembler itself. All 
these programs are either family-mode 
.EXE files that run in both DOS or 
OS/2, or are supplied in two versions, 
one for each operating system. 

The assembler itself (MASM.EXE) 
comes in two versions; the first is a 
family-mode executable for both DOS 
and OS/2 and the other is for DOS 
only. The latter is 14KB smaller but not 
measurably faster, so on a system that 
runs both DOS and OS/2, only the first 
version need be installed. An auto¬ 
mated installation procedure is pro¬ 
vided, or the files can be copied manu¬ 
ally. A PACKING.LST file describes the 
contents of each of the five diskettes. 
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FIGURE 1: Full and Simplified Segment Directives 


USING FULL SEGMENT DIRECTIVES 

DGR0UP 

GROUP 

_DATA, STACK 

_TEXT 

SEGMENT 

WORD PUBLIC 'CODE' 

_TEXT 

ENOS 


_DATA 

SEGMENT 

WORD PUBLIC 'DATA' 

_DATA 

ENOS 


STACK 

SEGMENT 

PARA STACK 'STACK' 


ASSUME SS:DGR0UP 


DB 

lOOh DUP (?) 

STACK 

ENDS 


_DATA 

SEGMENT 

WORD PUBLIC 'DATA' 


ASSUME 

DS:DGR0UP 

MSGS 

DB 

•Hello World!', ODh, OAh, '$' 

_DATA 

ENDS 


_TEXT 

SEGMENT 

WORD PUBLIC 'CODE' 


ASSUME 

CS:_TEXT 

HELLO 

PROC 



MOV 

AX,_DATA ;DATA ADDRESSABILITY 


MOV 

DS,AX 


CLI 

;HOLD OFF INTERRUPTS 


MOV 

SS,AX ;SET STACK REGS 


MOV 

SP,OFFSET DGROUP:STACK 


STI 



MOV 

DX,OFFSET DGR0UP:MSG$ 


MOV 

AH,9 ;D0S DISPLAY FUNCTION 


I NT 

21h 


MOV 

AX,4C00h ;TERMI NATE 


I NT 

21 h 

HELLO 

ENDP 


_TEXT 

ENDS 



END 

HELLO 


USING SIMPLIFIED SEGMENT DIRECTIVES 



D0SSEG 



.MODEL 

SMALL 



.STACK 

lOOh 



.DATA 



MSGS 

DB 

'Hello World!', ODh, OAh, •$• 


.CODE 



HELLO 

PROC 




MOV 

AX,S)DATA 

;DATA ADDRESSABILITY 


MOV 

DS,AX 



CLI 


;H0LD OFF INTERRUPTS 


MOV 

SS,AX 

/SET STACK REGS 


MOV 

SP,OFFSET 

STACK 


STI 




MOV 

DX,OFFSET 

MSGS 


MOV 

AH,9 

;D0S DISPLAY FUNCTION 


INT 

21 h 



MOV 

AX,4C00h 

/TERMINATE 


INT 

21h 


HELLO 

ENDP 




END 

HELLO 



Simplified segmentation, introduced in MASM version 5.0, 
forms the dividing line between current and obsolete as¬ 
sembler implementations for the Intel architecture. The sav¬ 
ings in the length of source code, and hence the effort on 
the part of the developer, are evident in this comparison. 


Microsoft’s MASM 5.1 significantly 
expands the high-level features first in¬ 
troduced in MASM 5.0, adding both 
automatic register saving and stack 
management to the automatic segment 
naming of the previous version. The 
.MODEL directive in version 5.1 can 
specify the language whose conventions 
will govern the order of arguments on 
the stack and the method of managing 
stack frames. Developers can designate 
Microsoft BASIC, C, FORTRAN, or Pas¬ 
cal. For example, the statement 
.MODEL MEDIUM,C establishes the 
stack management consistent with the 
medium memory model of the Micro¬ 
soft C compiler. Without the language 
operand, the .MODEL directive oper¬ 
ates exactly in MASM 5.0; using 
.MODEL enables several other high- 
level language enhancements. 

One of these enhancements is the 
automatic declaration of all procedures 
as PUBLIC. Another is that operands on 
the PROC directive can describe the 
registers used within a function or pro¬ 
cedure, as well as the arguments 
passed into it. With these options, the 
assembler automatically generates in¬ 
structions to save and restore registers, 
to set up and relinquish a stack frame, 
and to set up definitions for referenc¬ 
ing via the BP register all the argu¬ 
ments that are passed on the stack. For 
example, the following directive tells 
MASM that the registers SI and DI must 


be saved at entry into die procedure 
and that a word is passed onto the 
stack as an argument: 

FOO PROC USES SI DI, DWORD argl 

MASM automatically equates argl 
to a text string of the form [BP + xxx\, 
where m: is the offset of the argument 
on the stack appropriate for the mem¬ 
ory model declared by .MODEL. Simi¬ 
larly, LOCAL allocates dynamic variables 
on the stack and sets up equates for 
referring to them via BP. 

Another effect of die language 
operand of .MODEL is that all symbols 
defined in a procedure are local to diat 
procedure; as in C, symbols defined 
outside procedures are known through¬ 
out the source file. Each procedure, for 
example, could contain the label EXIT 
without generating duplicate-symbol 
errors. More importantly, this prevents 
branching from one procedure to the 
middle of another, enforcing a more 
structured coding style. 

Several other new features are in 
effect regardless of die use of language 
operands. Unnamed local labels can be 
established with the @@: symbol; 
jumping to @B transfers control to the 
most recent such label before the jump 
instruction, while @F transfers to the 
nearest one in the forward direction. 

Several new macros and directives 
make it easier to write more general 
source code. @CPU provides informa¬ 


tion about the processor selected for 
assembly, using the .186, .286, .286P, 
.386, .386P .8087, .287, and .387 direc¬ 
tives; this allows creation of several 
processor-specific programs from one 
source file. @Version defines a text 
string equal to the version of MASM 
(currently it is ’510’). To facilitate writ¬ 
ing conditional-assembly directives in a 
more structured fashion, every l¥xxx 
directive (for example, IFNB) has a 
corresponding ELSEIF. 

New string directives manipulate 
text strings at assembly time, typically 
within macros. SUBSTR returns a 
substring of a string of a given length 
beginning at a given character. CATSTR 
concatenates strings together. SIZESTR 
returns the string length. INSTR returns 
the index indicating the starting point 
of a substring. 

The format of MASM’s displayed 
error codes is now consistent with the 
scheme for Microsoft programming 
tools. Error messages are identified by 
code in the form Xdnnn, where X 
identifies the program (A for assem¬ 
bler, L for linker), d is a digit giving 
the error level (warning, serious, or 
fatal), and nnn is the error number. 
MASM 5.1 comes with CodeView 2.2, in 
separate versions for DOS and OS/2 
(see “Multilevel Debugger,” Mark S. 
Ackerman, March 1987, p. 90). En¬ 
hancements to the OS/2 version in¬ 
clude the ability to trace multiple 
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FEATURES 

Search free-form files 

without indexing or keywording 
Search a file, directory, or disk- 
wild card path specification 
optional subdirectory search 
Natural language search— 

FIND, OR, WITH, NOT WITH 
Regular expression search 
Proximity search 

Up to 16 edit windows 
with window zoom 
Auto-indent 

Selectable tab values and types 
Paragraph format with text centering 
Block copy, cut, delete, paste, print 
Full Undo capability 

Multi-language compile 
with find-next-error 
Macro-defined statement skeletons 
Up to 20 Loadable macro sets, 

8 macros per set 

127 commands per macro 

Full mouse support 
Pull-down command menus 
Context help 
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search your program files or include files for 
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■inn /Pe^Viotc^i 
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threads of execution. Both versions 
support the display of data structures 
and pointer variables. For DOS, 

CVPACK compresses .EXE files to allow 
larger programs into memory along 
with CodeView. 

LINK, MAKE, and LIB are supplied 
in family-mode versions for both DOS 
and OS/2; their use is essentially un¬ 
changed from previous versions. One 
enhancement is that MAKE can redirect 
the STDERR output of processes it calls, 
permitting collection of all messages in 
a file rather than having them scroll on 
the screen. This option (activated with 
the /X switch) is undocumented for 
DOS, but shows in the help message 
when MAKE is run with no command¬ 
line parameters. MEGREP is a general¬ 
ized regular-expression search utility 
similar to Unix’s grep. 

ILINK, a new program, does incre¬ 
mental linking of DOS and OS/2 pro¬ 
grams. It relinks only program parts 
that have changed since the last linking. 
The developer prepares a program for 
incremental linking by first performing 
a complete link with LINK.EXE using 
the /INC option. During this process, 
the /PADCODE and /PADDATA options 
append expansion space at the end of 
every code and data segment. Subse¬ 
quently, ILINK, given a list of object 
files and the name of the output .EXE 
file, links only the specified modules. 

For incremental linking to work, 
the developer must observe several 
limitations. The modified modules must 
not add, delete, or reorder segments in 
the executable file. If any module has 
been extended, it must not expand its 
segment beyond the padding specified 
during the last full link. ILINK cannot 
resolve changes to link libraries and 
calls to libraries not referenced in the 
last full link. However, ILINK is useful 
for maintaining a multiple-module pro¬ 
gram. It can save considerable time in 
rebuilding, especially in the final stages 
of development when only a few mod¬ 
ules are changing. 

The Microsoft Editor is similar to 
an EMACS editor, with provisions for 
keystroke macros, customization of key¬ 
strokes, and extension by programming 
in a subset of C. The editor also han¬ 
dles multiple source files. 

Several other utilities for examin¬ 
ing and modifying .EXE files round out 
the MASM package. The most useful, 
EXEHDR, displays the contents of an 
.EXE file header for DOS and OS/2 
programs. Although the documentation 
implies that the utility is used only for 
OS/2 and Windows programs, it works 
for standard DOS programs as well. 


MASM 5.1 documentation consists 
of the four identical manuals supplied 
with MASM 5.0: the Programmer’s 
Guide , CodeView and Utilities , Mixed 
Language Programming , and MASM 
Reference , plus an Update Guide that 
describes only the features added in 
the new version. Except for the refer¬ 
ence manual, these are all paperback 
volumes about 7 by 9 inches and are 
less durable than the loose-leaf manu¬ 
als supplied with Microsoft compilers 
and MASM 4.0. The reference manual is 
a smaller, spiral-bound booklet. 

The 466-page Programmer’s Guide 
is not intended as a complete tutorial, 
but lists other tutorials and books on 
8086-family programming. The first 12 

E ach is compelling: 
OPTASM is fastest, MASM is 
the most complete, and 
TASM’s IDEAL mode has 
more structured syntax. 


chapters explain the command-line op¬ 
tions, assembler directives, and cross- 
reference utility (still a separate pro¬ 
gram). The next 8 chapters describe 
each class of instruction and give many 
sample code fragments that show how 
groups of instructions work together. 
Graphics clarify abstract concepts such 
as the register layout, interpretation of 
the bits in the flags register, and shift 
and rotate instructions. 

CodeView and Utilities describes 
the debugger and utilities common to 
all Microsoft language processors. The 
Mixed Language Programming Guide 
is the same as supplied with other 
Microsoft products. This organization of 
the MASM documentation separates the 
language-specific and the general infor¬ 
mation into separate volumes. 

The 148-page MASM Reference con¬ 
tains nearly everything the PC program¬ 
mer needs for writing assembly lan¬ 
guage programs and can practically 
replace an Intel Programmer’s Refer¬ 
ence for a particular microprocessor. 
The first section is a concise reference 
of the command-line options of the 
assembler and all utility programs; the 
second summarizes the assembler di¬ 
rectives. The bulk of the reference is 
devoted to describing processor and 
coprocessor instructions, with notes 
explaining which ones execute on 


which processors. It provides instruc¬ 
tion timings in number of clock cycles 
for each type of processor. The last 
section has some useful tables, includ¬ 
ing the layout of the DOS program seg¬ 
ment prefix, an ASCII code chart, and a 
table of keyboard scan codes. 

Unfortunately, die reference has 
not been updated for version 5.1, and 
it contains no information about en¬ 
hanced language support or other new 
features. For that, the user must refer 
to the Update Guide , which has three 
main sections: on the assembler itself, 
on CodeView and the utilities, and on 
the Microsoft editor. Besides describing 
the new features of each program, the 
guide gives detailed information on 
using each under OS/2 and documents 
the OS/2 development tools BIND and 
IMPLIB (see “OS/2 Workshop,” Ted 
Mirecki, August 1988, p. 80). 

Borland. Turbo Assembler is available 
as part of three different packages of¬ 
fered by Borland. Bundled with Turbo 
Debugger, it lists for $150. Both assem¬ 
bler and debugger are part of Turbo 
Pascal Professional and Turbo C Profes¬ 
sional, each of which lists for $250. 
TASM is highly compatible with MASM 
5.1 and contains many MASM features 
already discussed. 

The assembler package contains 
three diskettes, the Turbo Assembler 
User’s Guide , Reference Guide , and the 
Turbo Debugger User’s Guide. The 
manuals are all 7-by-9-inch paperbacks. 
A menu-driven program manages the 
installation of TASM and the accompa¬ 
nying utilities. The package includes a 
separate, dedicated installation program 
for Turbo Debugger’s two diskettes. 

(See “Turbo Debugging,” Ben Myers, 
January 1989, p. 46.) 

Besides the debugger, utilities in¬ 
cluded with TASM are a linker, librar¬ 
ian, cross-referencing program for both 
source and object files, MAKE, TOUCH, 
and GREP. TASM offers all of the syn¬ 
tactic features of MASM 5.1. It has as¬ 
sembly options to mimic MASM 4.0, 

5.0, and 5.1, dealing with the changes 
from version to version. It also has a 
QUIRKS option that copes with ambi¬ 
guities in MASM and an IDEAL option 
that enforces strong data typing and a 
syntax more rigorous but quite differ¬ 
ent than MASM’s. 

The IDEAL mode is the one fea¬ 
ture that sets TASM apart from MASM 
and OPTASM. Borland views this mode 
as a more rigorous syntax for writing 
programs. For example, under IDEAL 
mode, the value returned by the 
LENGTH operator corresponds to the 
actual byte count of a data item, not 
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TABLE 3; Examples of Syntax Differences 


MASM 

TASM IDEAL MODE 

.286 

P286N 


.286P 

P286 


.MODEL 

MODEL 


.DATA 

DATASEG 


.DATA? 

UDATASEG 


.CONST 

CONST 


.STACK 

STACK 


.FARDATA 

FARDATA 


.FARDATA? 

IJFARDATA 


.CODE 

CODESEG 


TITLE A Sample Program 

% TITLE “A Sample Program” 

INCLUDE MYMACRO.INC 

INCLUDE “MYMACRO.INC” 

aaa STRUC 

STRUC aaa 


xxx MACRO argl,arg2 

MACRO xxx 

argl,arg2 

yyy SEGMENT STACK 

SEGMENT yyy 

STACK 

zzz PROC near 

PROC zzz 

near 

zzz ENDP 

ENDP zzz 


cmp BYTE PTR [si],0 

cmp 

[BYTE si],0 

mov ax, SavedVal 

mov 

ax, [SavedVal] 

mov cx, Field [bx] 

mov 

cx,[(aaa ptr bx).Field] 

mov ax,es:[bx][si] 

mov 

ax,[es:bx+si] 


Differences between MASM and TASM in one-word directives are easily fixed with 
an editor’s global replace command, but differences in the syntax of the instruc¬ 
tion operands can effectively prevent the porting of a MASM program to TASM. 


the size of each element (1 for the DB 
directive, 2 for DW, and so on). The 
period character is not acceptable in a 
directive within IDEAL mode syntax, so 
MASM directives that begin with a pe¬ 
riod have equivalent IDEAL mode di¬ 
rectives. For example, MASM’s .CODE 
becomes CODESEG in IDEAL mode, 
and .LALL becomes %MACS. Table 3 
provides examples of syntax differences 
between MASM and TASM’s IDEAL. 

When a large production program 
(the one used in test 3, described 
below) written in MASM syntax was 
assembled in IDEAL mode using TASM, 
100 fatal and 24 warning messages 
were generated. IDEAL users should 
think of it as a different assembly lan¬ 
guage dialect, incompatible with Micro¬ 
soft’s de facto standard assembler. 

The TASM diskette holds a series 
of useful archived include files with 
definitions for the most-used BIOS 
calls, documented DOS calls, and key¬ 
board scan codes. It also has macros 
for the most common BIOS and DOS 
function calls, as well as macros to 
manipulate Pascal strings and addresses 
in segment:offset format. 

TASM adds a PWORD directive to 
define variables that are compatible 
with 6-byte Turbo Pascal real variables. 
It also has a UNION directive, identical 
in function to the C union construct. A 
union provides for the definition of 
data elements of different types that 
occupy the same memory locations. 

TASM provides a way for condi¬ 
tional jumps to be expanded so they 
can exceed the 128-byte limit. The op¬ 
tion is enabled with die JUMPS direc¬ 
tive and is disabled by default. This is a 
wise default, because MASM does not 
have this feature, and TASM does not 
always generate the best code when 
JUMPS is on and the code references 
forward labels. For example, the assem¬ 
bly source code 

JZ DONE 
INC CX 
JMP LOOPTOP 
DONE: 

generates the instructions 

JZ DONE ; 2 bytes 
NOP ; 1 byte each 

NOP 
NOP 

INC CX 
JMP LOOPTOP 
DONE: 

TASM inserts the NOP instructions, 
because it does not know whether the 
label DONE is more than 128 bytes 
away, and reserves three bytes for a far 


jump in case it is. This could affect 
time-critical code, because three NOPs 
are now executed in the loop’s body. 

The TASM User’s Guide opens with 
a beginner’s introduction to assembly 
language programming. Subsequent 
chapters explain TASM command-line 
options and discuss assembly language 
programming in progressively greater 
detail. These chapters have examples 
and accompanying charts and graphics 
to clarify more complex concepts. The 
manual covers interfacing TASM mod¬ 
ules with Turbo BASIC, Turbo C, Turbo 
Pascal, and Turbo Prolog, with explana¬ 
tions of calls in both directions. It in¬ 
cludes advanced assembler topics, such 
as structures, records, macros, and seg¬ 
ments. The last two chapters analyze 
386 programming and attempt to justify 
the IDEAL mode. 

Most of the 297-page Reference 
Guide is an alphabetized description of 
TASM features divided into three cate¬ 
gories: predefined symbols, operators, 
and directives. Appendixes summarize 
TASM syntax in Backus-Naur notation, 
explain MASM compatibility issues, and 
summarize the TASM highlights. 

Another appendix explains how to 
use the utilities that come with TASM. 
These include the cross-reference, 
make, and library manager programs 
familiar to any MASM user, along with 


a few others. The TOUCH utility 
changes the creation date and time of a 
file to current; this forces MAKE to re¬ 
build a program. GREP is a regular- 
expression search utility similar to 
Unix’s grep. 

The program linker, TLINK, is 
largely compatible with Microsoft’s 
LINK, but it cannot link overlays or ob¬ 
ject files produced by Microsoft C or 
FORTRAN compilers. In many cases, 
TLINK builds programs faster than 
LINK. It can produce either .EXE or 
.COM files, eliminating die need for 
EXE2BIN to create a .COM file. 

Together, the Refei'ence Guide and 
the User’s Guide provide a fairly thor¬ 
ough treatment of the subjects of pro¬ 
gramming in assembly and using TASM. 
To round out a complete set of refer¬ 
ence materials, though, you will have 
to add a reference book for all the in¬ 
structions, such as one of the Intel pro¬ 
grammer’s references. 

SLR Systems. Several features of SLR’s 
OPTASM, which lists for $125, differen¬ 
tiate it from the others. First, it is the 
fastest by a significant margin. Some of 
its features also reduce the clerical ef¬ 
fort in writing programs. Its configura¬ 
tion program allows assembly to be 
customized with 48 independent set¬ 
tings, and it has on-line help for much 
of the information needed by a pro- 
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AREAL-TIME 
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PRACTICALLY 
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IMPROVE? 




Commenting Disassembler! 


SOURCER 


■ SEE HOW PROGRAMS WORK 

■ EASILY MODIFY PROGRAMS 

SOURCER™ creates detailed commented 
source code and listings from memory and 
executable files directly suitable for reassem¬ 
bly. Built in data analyzer and simulator re¬ 
solves data across multiple segments and 
provides detailed comments on interrupts and 
subfunctions, I/O ports and much more. In¬ 
cludes a definition file facility to include your 
own remarks and descriptive labels, force 
data types, and more. Complete support for 
8088/87 through 80286/287 and V20/V30 
instruction sets. 

We welcome comparisons with any other 
product, because no product comes close 
to the ease of use and output clarity of 
SOURCER. Outstanding review in PC maga¬ 
zine 4/26/88 page 46. 


BIOS SOURCE 


for PS/2, AT, XT, PC and Clones 

■ CHANGE AND ADD FEATURES 

■ CLARIFY INTERFACES 

The BIOS Pre-Processor™ with SOURCER 
provides the first means to obtain accurate 
legal source listings for any BIOS! Identifies 
entry points with full explanations. Resolves 
PS/2’s multiple jumps for improved clarity. 
Provides highly descriptive labels such as 
“video-mode” and much more. Fully automatic. 


UNPACKER 


■ UNPACK PACKED FILES 

■ ASSISTS IN DEBUGGING 

The Unpacker group of programs assists with 
the debugging and analysis of programs. It 
converts a packed EXE type file into an un¬ 
packed EXE file and identifies attached over¬ 
lay programs, allowing separation from the 
main program. It identifies and converts multi¬ 
segment COM files to EXE type. Files in the 
multi-segment COM format include 
CHKDSK.COM, FORMAT.COM, PRINT.COM 
and others. Included with the unpacker is 
a handy interrupt viewer and a video test 
program for checking and debugging TSR 
software. 


SOURCER-Disassembler $ 99.95 

SOURCER w/BIOS Pre-Processor 139.95 
UNPACKER-Unpacks packed files 39.95 
ASMtool-Source code analyzer 89.95 

USA S&H $3; Outside USA $15; CA Res. add tax 

All our products come with a 30-day money 
back satisfaction guarantee. Not copy pro¬ 
tected. To order or receive additional informa¬ 
tion just call! 

S 1-800-662-8266 ® 

V COMMUNICATIONS, INC. 

3031 Tisch Way, Suite 905, Dept. T4 
San jose, CA 95128 (408)296-4224 
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grammer. Its cross-reference and make 
facilities are built-in, rather than being 
supplied by external programs. 

OPTASM supports MASM 5.0 fea¬ 
tures, but not those of 5.1. It also dif¬ 
fers significantly from both MASM and 
TASM in that it does not assemble 
80386-specific instructions. 

Materials delivered with OPTASM 
consist of a single, 322-page, spiral- 
bound User’s Guide and Reference 
Manual and two diskettes. One dis¬ 
kette contains OPTASM; the other, 
OPTHELP (the on-line help system). 

The former contains a sample source 
program that reveals ambiguities in 
MASM and an include file showing 
how to use some features unique to 
OPTASM. The package has no installa¬ 
tion program, but installation instruc¬ 
tions in the User’s Guide are clear. 

The configuration program, 
CONFIG.COM, tailors the assembler to 
specific user needs. The 48 configura¬ 
tion settings fall into four major catego¬ 
ries: code generation, MASM compati¬ 
bility, ease of use, and listing control. 
Most MASM compatibility issues deal 
with changes in MASM from version to 
version, and others, with the some¬ 
times unexpected or ambiguous behav¬ 
ior of MASM. Many settings can be 
overridden by other options or source 
code directives. Source code directives 
take precedence over command line 
options, which, in turn, take prece¬ 
dence over environment variable set¬ 
tings. Last in precedence are the con¬ 
figuration settings. 

When numeric constants are writ¬ 
ten in assembly-language programs, the 
characters B and D can represent ei¬ 
ther hexadecimal digits or suffixes indi¬ 
cating that the number is expressed in 
binary or decimal. MASM treats a trail¬ 
ing B or D character as a radix suffix; 
developers can configure OPTASM to 
interpret the constant as either a nor¬ 
mal digit or as a suffix. 

Two schools of thought exist on 
control characters within text strings. If 
a text editor allows their easy entry, 
they can be conveniently embedded 
within strings of text characters. On the 
other hand, some like control charac¬ 
ters to appear visibly in the listing—for 
example, by means of the constant OCH 
or equated symbol LF. An OPTASM con¬ 
figuration setting allows programmers 
to have it either way. 

In MASM, the OFFSET operator by 
default returns the distance of a label 
from the start of its segment. In 
OPTASM, a configuration option can 
alter the default to return an offset rel¬ 
ative to the symbol’s group. 


OPTASM can be configured so that 
when it compares strings with the as¬ 
sembler IF directives, it disregards 
leading white space. MASM always com¬ 
pares strings literally. 

MASM can produce unexpected 
results when generating PUBLIC direc¬ 
tives in complex code sequences. For 
example, MASM generates LI as a pub¬ 
lic symbol from the following se¬ 
quence, when you would expect L2 to 
be public: 

Ll EQU 7 

L2 EQU <L1> 

PUBLIC L2 

OPTASM can be configured either to 
duplicate the MASM behavior or gener¬ 
ate L2 as public. 

MASM deletes an ampersand at 
each level of macro nesting. OPTASM 
provides a setting to delete only when 
actually replacing a parameter. 

OPTASM can be configured to flag 
as a syntax error the use of an OFFSET 
operator assigned with an equals sign. 
MASM often mishandles this. In the fol¬ 
lowing example, MASM generates code 
to load the content rather than the ad¬ 
dress of X2 into AX: 

XI = OFFSET X2 
MOV AX,XI 

Prior to MASM 5.0, the immediate op¬ 
erands of AND, OR, and XOR were al¬ 
ways the same length as the target; for 
16-bit targets, that meant 16-bit oper¬ 
ands. With 5.0 and 5.1, MASM exploits 
processor features that use sign- 
extended, 8-bit operands for 16-bit tar¬ 
gets. Developers can configure OPTASM 
either way. The significance is that Intel 
did not document this format in early 
versions of processor specifications, so 
it was not implemented in some non- 
Intel versions of the chips. 

OPTASM extends assembler syntax 
with several time-saving features. For a 
label that refers to multiple bytes of 
information, the LENGTH operator in 
OPTASM returns the total number of 
bytes identified by the label, whereas 
in MASM it returns the size of each ele¬ 
mentary unit. In the following example, 
LENGTH STR returns 7 in OPTASM and 
1 (the length of each unit associated 
with the DB directive) in MASM: 

STR DB ’1234567’ 

To determine string length in 
MASM, the programmer typically inserts 
an equate for $-STR immediately after 
the above line of code; OPTASM does 
this automatically. The TYPE operator 
in both returns information about size 
of each element at a label. 
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System 120. The first integrated real-time system 
based on the AT-bus with iRMX" software. 


With the addition of the System 120, 
Intel now offers the widest range of 
dedicated real-time products. 

The System 120 brings the power of 
iRMX and the 386™ microprocessor to a 
cost-effective AT-bus system. 

Because of iRMX, the System 120 gives 
you the same optimized real-time response 
and unique programming features already 
used in over half a million CPUs. 

What’s more, System 120 applications 
can migrate to the world’s most popular 
single board computer family, Multibus®! 

Without recompiling. 

Or move distributed real-time 
applications to Multibus II for a quantum 
improvement in performance and 
functionality. So, one development effort 
lets you span two orders of magnitude 
in performance. 

To learn more about the System 120, 
call Intel at 800-548-4725, Dept. AA02. 

It’s that simple. 

intel 


© MHH Intel Corporation 

586. Multibus and iRMX are trademarks of Intel Corporation. 
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SLR Systems’ OPTASM is easily the fastest in all tests and produces the smallest 
output files. However, given the excellent performance of all three assemblers, 
the differences are significant only for the largest, most complicated programs. 


If requested, OPTASM chooses call 
and unconditional jump instructions 
that generate the least number of bytes. 
The programmer is relieved of having 
to figure out from which operator to 
choose among SHORT, NEAR, and FAR. 
OPTASM automatically expands condi¬ 
tional jumps to an equivalent two- 
instruction pair when the scope of the 
jump is beyond the 128-byte limit. 
Again, the clerical work of program¬ 
ming is reduced. For example, JNZ XYZ 
is expanded as follows when XYZ is 
more than 128 bytes away: 

JZ LOCAL 

JMP XYZ 
LOCAL: 

If a load-effective-address (LEA) 
instruction references an unindexed 
operand, OPTASM can generate a faster 
move instruction (mov reg, OFFSET ad¬ 
dress) to load the target register. The 
PUSHM and POPM instructions are use¬ 
ful built-in macros that move multiple 
arguments to and from the stack. 

OPTASM has predefined .TIME and 
.DATE equates for the assembly being 
done. Their values are in binary DOS 
format. The TND.INC file on the 
OPTASM diskette has macros to con¬ 
vert time and date into strings that can 
be embedded within object modules. 

The /G command line option 
makes all symbols in a module global. 
This is handy for working with hard¬ 
ware debuggers that use neither a 
linker .MAP file nor an .EXE containing 
CodeView records. The /C command 
line option produces an ASCII symbol 
cross-reference table that programs can 
use directly. In contrast, MASM and 
TASM produce binary cross-reference 
information in a separate file; a post¬ 
processor utility then transforms this 
into a cross-reference listing. 

The make facility also is integrated 
with the assembler. To use it, a devel¬ 
oper constructs a dependenq 7 file simi¬ 
lar to one used by a stand-alone make 
utility. This file is input to the assem¬ 
bler in place of a source file. It is not a 
full replacement for a make program 
because it does not address building a 
mixed-language program. 

The documentation is unchanged 
from OPTASM 1.0; version 1.5 changes 
are listed in a READ.ME file. The 
single-volume manual begins with brief 
introductory and quick-start sections, 
followed by chapters describing the 
configuration and command-line op¬ 
tions. Subsequent chapters describe 
source code syntax, instruction en¬ 
hancements, data definition directives, 
structures and records, equates, seg¬ 


ments, external symbols and code, con¬ 
ditional assembly, macros, and listing 
and output controls. Throughout these 
chapters, descriptions of OPTASM- 
specific features are surrounded by 
boxes to highlight them. 

Besides printed documentation, 

SLR Systems provides an on-line facility 
called OPTHELP, which is based on the 
Peabody retrieval and display engine 
licensed from Copia International Ltd. 
When installed as a TSR, OPTHELP oc¬ 
cupies 115KB, uses software interrupt 
6AH, and cannot be unloaded from 
memory without rebooting. Configura¬ 
tion options permit changing the inter¬ 
rupt to any value between 60H and 
7FH if a conflict arises with other soft¬ 
ware, changing the activation hot keys, 
customizing the display, and using 
OPTHELP in nonresident mode. 

OPTHELP defines function key FI 
for context-sensitive help about itself. It 
has a function to browse in directories, 
files, and memory and has indexes by 
both subject and key word for access¬ 
ing the OPTASM information database. 

It has references for Intel processor 


instructions, assembler directives, and 
OPTASM command-line options. It also 
has panels that show operator prece¬ 
dence within OPTASM, definitions and 
usage of major interrupt vectors, and a 
chart of ASCII characters. SLR provides 
no hard-copy documentation for 
OPTHELP, but none is really needed. 

EXECUTION EFFICIENCY 

Speed of assembly is the primary mea¬ 
sure of assembler performance. Also 
important is the size of the object file 
the assembler produces. In PC Tech 
Journal's tests, OPTASM consistently 
outperformed the other two, with times 
33- to 50-percent faster. 

Three programs with different 
characteristics were used to test assem¬ 
bly speed under varying conditions on 
an 8-MHz PC Designs Turbo AT with 
640KB of RAM and a Seagate 4038 hard 
disk (with average seek time of 40 ms 
and interleave factor of 2). All tests 
used DOS 3.3 using the FASTOPEN di¬ 
rectory-caching program and were con¬ 
ducted with and without a 1MB disk 
cache (see table 4). Only results with- 
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You’re in good company when you expand 
your PCs with Star Gate communication 'Mflj 

boards, LAN systems, and memory boards. IihR 

Sixty per cent of the Fortune 1000s rely on our HI ||Q 
Advanced Communication Link™ (shown here) to HI F 

manage their sensitive and vital communications. The ACL 
provides up to 8 channels of intelligent communication to 
unload your PC and enable it to spend more time processing data. 


Find out why the major companies trust Star Gate. Maybe it’s 
the products. Maybe it’s the unequaled service and customer support. 
Whatever the reason, here are four more products that will increase 
the performance of your PC: 


Communication card for the 
PS/2 era... 4 or 8 channels 
... microprocessor enhanced 


The next generation multi¬ 
user system connects up to 8 
terminals and 2 printers...up 
to 800 feet from the System 


Hardware and software for 
almost any level of 
connectivity 


CALL: 1-800-STAR GATE 

Star Gate Technologies, Inc. • 29300 Aurora Road 
Bentley Park South • Solon, Ohio 44139 • Telefax No. (216) 349-2056 



PS/2 communications with 
economy. Two-channel serial 
card with software config¬ 
ured RS232, RS422 and 
RS485 protocols. 


TECHNOLOGIES /NC. 

Shake Hands With Tomorrow 


ACL Advanced Communication Link. CC 9000 Cluster Controller. Plus 8 and Plus 8 MC are trademarks of Star Gate Technologies Inc. StarLAN is a registered trademark of AT&T. 
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Nolink. 
Your Short Cut 
to Clipper 
Applications. 

NoLink, START TO FINISH 
Use NoLink to— 

• Eliminate linking and loading 

• Save disk space 

NoLink runs your Clipper™ programs 
immediately without linking. You save hours 
each day. 

For example: 

NoLink saves an average of 8 minutes per 
change X 20 changes per day = 1 hour 40 
minutes. 

YOU’RE BACK ON COURSE 

NoLink eliminates the need for overlays by 
automatically loading called programs into 
memory. 

You save disk space because NoLink uses a 
single executable modula 

For example: 

A) . Clipper™ program, 10 executable modules 

without NoLink. Disk space required: (apprx) 
2MB 

B) . Clipper™ program, 10 executable modules 

WITH NoLink. Disk space required: 200KB 

That’s a saving of 1.8MB! 

NoLink’s dynamic library manager lets you 
create your own libraries. Many applications 
can share these libraries. And, unlike traditional 
libraries, changes affect all applications without 
re-linking. 

KERNEL BUILDER 

• Use C or ASM 

• Control the size of your kernel 

• Use non-Clipper libraries 

ORDER TODAY! CALL 

800 - 289-6665 

CALL 404-422-8255 technician Info. 


SPECIAL VERSION2.0 OFFER 

Offer Good Through April 30,1989 

NoLink Demo Program $10.00 Order #1 
(May be applied towards purchase) 

NoLink (reg $95.00) $90.00 Order #2 
Kernel Builder (reg $95.00) $90.00 Order #3 
Combined NoLink & Kernel Builder $149.00 
Order #4 


Shipping: 

UPS/Ground: $5.00 

UPS/Second Day Air: $10.00 

UPS/Next Day Air: $20.00 

UPS/International: $45.00 

Air/International: $20.00 


GA residents add 5 % tax, MasterCard and Visa 
accepted. 


Clipper is a trademark of Nantucket Corporation. NoLink and 
Kernel Builder are trademarks of Next Wave Software; Inc. sup¬ 
plement to Reference (Clipper). 


NEXT WAVE 
SOFTWARE 

1800 Water Place, Suite 280 
Atlanta, GA 30339 
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out the cache are reported because 
timings are consistent between cached 
and noncached tests. 

Each test produced listing and ob¬ 
ject files. All of the source files were in 
the same directory, which contained 
200 files. Consequently, directory 
search time was a significant but equal 
factor in all assemblies, particularly for 
those with include files. 

The first test, VDISK.ASM, assem¬ 
bled the source for VDISK.SYS supplied 
with DOS 3.1. The source file, created 
by editing the VDISK.LST file supplied 
on the supplementary DOS 3.1 diskette, 
has 2,186 source lines (excluding com¬ 
ments), some small macros, and no 
include files. In this test, TASM was 
midway between OPTASM and MASM 
in elapsed time. 

The second test assembled a 
public-domain TSR demonstration pro¬ 
gram (664 source lines and 3 include 
files) that relies on macros to generate 
much of its code. This test represents 
assembly of an average, well-structured 
assembly program. MASM and TASM 
were in a virtual dead heat, but were 
well behind the leader OPTASM, which 
ran the test twice as fast. 

The third test assembled a propri¬ 
etary TSR with 3,184 source lines and 
19 include files. Macros generate most 
of the code. This program is a good 
test of assembling a large program that 
depends heavily on macros for code 
generation. MASM took twice as long as 
OPTASM to do the job, TASM 2.5 times. 

Although less significant than ac¬ 
tual assembly, object module size plays 
a role in performance because a linker 
can read a smaller object module in 
less time and does not spend as much 
time applying address fix-ups for for¬ 
ward references. Because OPTASM and 
TASM resolve forward references by 
reading source files twice, their .OBJ 
files are consistently smaller than 
MASM’s. The size of object files is a 
minor point for simple programs of a 
few modules, but becomes important 
when many object files are linked to¬ 
gether. A complex development project 
with a large library of object files gen¬ 
erated by an assembler could save link¬ 
ing time over the project life simply by 
using the smaller .OBJs generated by 
OPTASM or TASM. 

IN A PERFECT WORLD 

Each product has compelling features: 
OPTASM is the fastest, MASM the most 
complete, and TASM’s IDEAL mode has 
more structured syntax. MASM docu¬ 
mentation slants toward Microsoft lan¬ 
guages; TASM, toward the Borland 


brands. MASM documentation is superb 
in quantity, quality, and organization. 
TASM documentation has excellent ex¬ 
amples and tutorials. 

OPTASM has options that support 
its use with either Microsoft or Borland 
languages. MASM, together with the set 
of Microsoft utilities, is a self-contained 
environment for writing only in assem¬ 
bly language. The TASM package is 
nearly as complete. Developers can use 
any of these three assemblers with any 
high-level language that properly docu¬ 
ments its calling protocol. 

The listings that each assembler 
produces have some features that make 
each one useful in its own way. Both 
TASM and MASM show levels of macro 
depth. OPTASM annotates conditional 
jump and LOOP instructions with the 
full offset of the target, shown in pa¬ 
rentheses (the machine code contains 
only a self-relative offset). All three as¬ 
semblers have useful, but sometimes 
different, listing control directives. 

Although it is flexible, the configu¬ 
ration of OPTASM presents a risk to 
fairly large and formal development 
groups. Different programmers can 
configure the assembler to suit individ¬ 
ual tastes, thereby producing different 
output when the same source is assem¬ 
bled on different workstations. The 
straightforward solution is to standard¬ 
ize and enforce a single configuration 
of OPTASM for an entire organization. 

The speed of OPTASM will be ap¬ 
preciated by advocates of incremental 
development. With this approach, pro¬ 
grams are written and tested one pro¬ 
cedure—or even a few lines of code— 
at a time. In a typical day with incre¬ 
mental development, a programmer 
can assemble, link, and test many, 
many times. After several dozen cycles 
over the course of a day, the one- 
minute difference between OPTASM 
and TASM for test 2 will loom large. 

Compatibility with OS/2 is another 
consideration in choosing an assem¬ 
bler. Creating code that runs in pro¬ 
tected mode is not the issue, because 
any assembler, running in either real 
or protected mode, can produce object 
code that an OS/2 linker can link into a 
protected-mode executable file. Nor is 
it a disadvantage that a real-mode as¬ 
sembler cannot be multitasked in the 
background with more productive fore¬ 
ground work. Most assemblies proceed 
so quickly that they are over before the 
user can switch to another session to 
start a useful parallel process. It is 
quite possible, therefore, to use any of 
these three assemblers in the real¬ 
mode box of OS/2. 
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It used to be 
that if you developed 
high-level, serious 
dBASE® applications, 
you had to look to 
more than one 
source to get just 
the right tools and utilities. 

Not any more. 

That’s because with the new 
dBASE IV™ Developer’s Edition, you 
get all the resources you need to build 
powerful, practical, and effective 


applications—right in the same package. 

The Developer’s Edition is a single, 
sophisticated, and highly integrated 
environment for developing, testing and 
distributing your database applications 
quickly and easily. 

It starts with the complete dBASE 
IV software and feature set, and includes 
two additional LAN keys; a multi¬ 
window debugger; a powerful template 
language; dB-link and Build utilities; 
special documentation; even a single - 
and multi-user royalty-free runtime 
distribution module. And for even better 


performance, you’ll also get the Profes¬ 
sional Compiler, when available, for free. 

Want to see the ultimate in dBASE 
development? Just visit your local au¬ 
thorized Ashton-Tate dealer. Or, call 
800-437-4329*ext. 2934 for details on 
videotapes, samplers, upgrades, and more. 

A Ashton-Tate* 


INTRODUCING dBASE IV 


cc 


To a developer, this is 
simply the ultimate 
dBASE* software.” 



In Colorado call (303) 799-4900. TVademark/Owner: dBASE, 
dBASE IV, Ashton-Tate and Ashton-Tate Logo/Ashton-Tate 
Corporation, c 1989 Ashton-Tate Corporation. All rights reserved. 
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Visual COBOL-85. 


Visual COBOL-85 is a complete COBOL 
development system built around a high 
performance, native code COBOL compi¬ 
ler that conforms to the ANSI-85 COBOL 
standard. But Visual COBOL-85 gives 
you much more than just a compiler. 

You also get an integrated Screen Man¬ 
agement System that allows you to 
significantly reduce development time 
while easily developing a dynamic and 
“visual" user interface. 

In addition, Visual COBOL-85 
includes a multi-keyed ISAM, ISAM 
Rebuild utility, interactive debugger, 
Shrink utility, multiple Sort options, 

C and assembly language interfaces, 
extended CHAINing utilities, and a 
menu-driven development interface 
that increases your productivity and 


makes Visual COBOL-85 a pleasure 
to work with. 

Visual COBOL-85 for MS-DOS is 
priced at only $995. But you can take a 
30-day Test Drive of the complete Visual 
COBOL-85 development system for just 
$10 (which includes shipping and han¬ 
dling). After 30 days, you may keep the 
system (MBP will bill you) or you can 
return it to MBP without further cost or 
obligation. Visual COBOL-85 is also 
available for OS/2, UNIX/386, UNIX/ 
680X0, AIX, CTOS/VM, and most LANs. 
This is a no-risk, no-hassle opportunity 
to experience COBOL programming at 
its best. For more information and your 
30-day Test Drive, call MBP now! 

Call 800-231-6342. 

In California, call 415-769-5333. 


TAKE THE 30-DAY 
TEST DRIVE! 


□ Yes! I want to Test Drive the Visual 
COBOL-85 development system for 30 days! 


Mail to: 

MBP Software and Systems USA 
1131 Harbor Bay Parkway 
Alameda, CA 94501-6540 
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Possible, however, is not the same 
as desirable. Because OS/2 supports 
only one real-mode session, it is unde¬ 
sirable for many programs to compete 
for session use. The more OS/2 tools a 
developer has, the fewer decisions are 
needed about which program gets use 
of the DOS box at a given moment. 

The developer can reserve the box for 
a DOS-mode text editor, word proces¬ 
sor, or file-patching utility. Of the as¬ 
semblers reviewed, only Microsoft’s 
MASM executes in protected mode. 

Which assembler is best for you? 
An understanding of the standardization 
efforts that govern the evolution of 
high-level languages provides the an¬ 
swer. Language standards keep people 
from getting locked into a single lan¬ 
guage implementation. According to 
that theory, it does not matter which 
assembler a developer uses, as long as 
all programs are limited to the subset 
of features common to all. In an ideal 
world, vendors would cooperate to 
implement compatible assemblers, but 
widi standardization comes loss of 
product identity. 

Those who are already developing 
in other Microsoft or Borland lan¬ 
guages will find cost and feature advan¬ 
tages in the assembler that is offered 
by their current language vendor. OS/2 
developers should choose MASM, while 
DOS developers needing the raw 
speed of assembly should opt for 
OPTASM, even if diey already are 
using another assembler. 1 ""1111 Bl 

Borland International Inc. 

1800 Green Hills Road 
Scotts Valley, CA 95066-0001 
800/543-7543; 408/438-8400 
Turbo Assembler l.O: $149.95 

CIRCLE 345 ON READER SERVICE CARD 

Microsoft Corporation 
16011 N.E. 36th Way 
P.O. Box 97017 
Redmond, WA 98073-9717 
206/882-8080 

Macro Assembler 5.1: $150.00 

CIRCLE 346 ON READER SERVICE CARD 

SLR Systems 
1622 N. Main Street 
Butler, PA 16001 
800/833-3061; 412/282-0864 
OPTASM 1.5: $125.00 

CIRCLE 347 ON READER SERVICE CARD 


Ben Myers has, over the past 25 years, used 
and designed macro assemblers for many 
types of computer systems. He is a founder 
and owner of Spirit of Performance Inc., 
located in Harvard, Massachusetts. 
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Rr Its Blinding Speed. 



And then again, some people buy it for its high 
resolution. Or its 100% hardware compatibility. 

But whatever you buy it for, FastWrite VGA is 
guaranteed to give you VGA performance like you’ve 
never seen before. Because FastWrite VGA outperforms 
all competitive VGA boards. Pure and simple. 

You see, this powerhouse surpasses standard IBM 
VGA in both color and resolution. Which means you get 
resolution up to 800 x 600 with 16 colors, or 640 x 400 
with 256 colors. 

We even offer a 256K memory upgrade that gives 
you 640 x 480 with 256 colors and our exclusive non¬ 
interlaced 1024 x 768 with 4 colors. 

And not only is FastWrite VGA 100% register 
level compatible, if s also the only VGA solution that’s 
form factor compatible. It has the same daughter card con¬ 


nectors as the IBM PS/2 Display Adapter, to accommodate 
hardware add-ons in the future. 

What’s more, your current VGA software—or 
any you plan to buy—is guaranteed to run on FastWrite 
VGA. Even OS/2 products. Ifs backwards compatible 
with EGA, CGA, MDA and Hercules modes. So all your 
software will run faster than ever before. 

Of course once you buy, you get free technical 
support, guaranteed VGA compatibility and a full five-year 
warranty. All for a price that won’t leave you staring 
blindly into your wallet. 

So visit your local dealer and find out more about 
FastWrite VGA. 

We guarantee 
that you’ll see 
the difference. 

46335 Landing Pkwy., Fremont, CA 94538. (415) 656-7800. 
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VIDEOV/SEVEN 


The following are registered and unregistered trademarks of the companies listed: FastWrite VGA, Video Seven Inc.; Hercules, Hercules Computer Technology, Inc.; PS/2, Display Adapter, 
International Business Machines Corporation; Variable frequency monitor required for greater than 640x480 resolution. Monitor capable of 48 KHz needed for 1024x768. 
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Two Worlds 
Under One Sun 


The Sun 386i workstation, with its Intel386processor, gives life 
to both the DOS and Unix worlds—in simultaneous orbit. 

ALAN MOYER and KENT QUIRK 


M any DOS developers have long 
envied the Unix operating sys¬ 
tem’s rich applications-develop- 
ment environment. For their part, Unix 
developers have long sought the wide 
variety of ready-made applications cre¬ 
ated in the active DOS marketplace. 

Sun Microsystems unites the two 
worlds on one platform with the 386i 
Workstation. Powered by either a 20- or 
25-MHz Intel 80386 processor, the 386i 
simultaneously runs both Unix and 
DOS applications. 

The 386i is not Sun’s first foray 
into the PC functionality market. In 
1986, Sun introduced the Integrated 
Personal Computer (IPC) board for 
Sun-3 workstations. The IPC’s 10-MHz 
80286 permits a single DOS window to 
run within the Unix-Sun windows envi¬ 
ronment. Sun has taken this idea one 
large step further with the 386i. Instead 
of simply providing DOS functionality, 
the 386i runs both native-mode DOS 
and Unix applications. 

For Unix developers, the 386i is 
a powerful, authentic implementation 
of Unix in the best Sun tradition— 
graphics capabilities and performance 


are excellent. Equally important, it 
opens up the world of DOS products 
as potential tools for Unix developers. 

For DOS developers, the 386i is a 
good platform for many kinds of proj¬ 
ects. Although DOS-window video per¬ 
formance is sometimes erratic, to the 
developer accustomed to the limita¬ 
tions of a PC screen, working with mul¬ 
tiple, full-size DOS windows on the 
same screen can be very exciting. 

The real advantage for DOS devel¬ 
opers comes for those who are porting 
their applications to Unix or who have 
longed for the advantages of the Unix 
development environment. The 386i 
has a nearly seamless interface for 
moving between Unix and DOS appli¬ 
cations—the end user does not need 
to know or even care which is which. 
Another benefit is the 386i’s integrated 
Ethernet interface, which allows PCs 
and Sun workstations on the same net¬ 
work to share information. 

One point must be made clear, 
however. Although the Sun 386i has a 
386, it is a Sun workstation, not a PC. 
This distinction is evident at the funda¬ 
mental levels of ROM support and 


hardware. The ROM software has none 
of the standard BIOS support found in 
a PC’s ROM, such as video I/O, printer 
support, or disk interfaces. The 386i 
boots from a diskette in a pinch, but 
only to a Unix system monitor. The 
ROM cannot even read a PC-formatted 
diskette, so inserting a DOS diskette at 
boot time does not work. 

The internal hardware differences 
between the 386i and a PC are more 
apparent. The 386i has all the hardware 
components found in a PC, plus many 
that are not—notably, the integrated 
Ethernet interface and a 32-bit video 
frame buffer (see figure 1, p. 100). 

Aside from internals, several exter¬ 
nal features distinguish the 386i from a 
typical PC. The keyboard, a superset of 
the PC’s keyboard, has a 10-key func¬ 
tion keypad on the left side, reserved 
for Sun-specific functions. An additional 
horizontal row of function keys is lo¬ 
cated immediately above the number 
keys, and a Delete key is placed just 
above the Backspace key. The keyboard 
has identical connectors on each side, 
one for the keyboard cable from the 
system unit and the other for a mouse. 
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SUN 386i 

In another departure from the PC 
world, an external light to indicate 
hard-disk activity is not provided. A 
faint clicking sound is the only indica¬ 
tion that the disk is active. 

FULL-BLOWN WORKSTATION 

Although the 386i fits on a desktop, its 
size (20-by-l6-by-8 inches) will prompt 
most users to attach the feet and stand 
it up next to a desk (see photo 1). The 
system comes in two models: model 
150 has a 20-MHz 80386 and model 
250, reviewed here, has a 25-MHz 
80386 (see the sidebar below). Both 
systems come standard with 80387 co¬ 
processors that run at the same speed 
as the 80386. 

Sun offers a choice of several 
video displays. The resolution on the 
color models is spectacular—but it 
does not come cheap. A 19-inch color 
display and a 16-inch color display 
($8,055 and $5,055, respectively) both 
offer l,156-by-900-pixel resolution and 
256 colors selected from a 24-bit pal¬ 
ette (8 bits each of red, green, and 
blue). The company also offers a 
smaller 14-inch, 8-bit color display that 
supports 1,024-by-768-pixel resolution, 
and a 15- or 19-inch l,152-by-900-pixel 
monochrome display. 

Support for the SCSI standard for 
the disk drives is on the system board. 
The system unit accommodates either a 
91MB or 327MB 5.25-inch full-height 
hard disk (see photo 2). An additional 
SCSI connector on the back panel sup¬ 
ports additional drives. 

The system board has eight slots 
for add-in boards: four Sun-proprietary 
32-bit slots, three 16-bit AT-compatible 
slots, and one 8-bit XT-compatible slot 
(see photo 3). The video frame-buffer 
board occupies the one Sun slot acces¬ 
sible from the rear panel. Ail system 
RAM (a minimum of 4MB is required, 
expandable to 16MB) is located on an 
expansion board plugged into a propri¬ 
etary 32-bit bus connector. The board 
contains an Intel 82385 cache-controller 
chip and 32 KB of zero-wait-state cache 
RAM (see photo 4). A cache miss costs 
six wait states. The user can add mem¬ 
ory in standard 1MB single in-line 
memory modules (SIMMs). 

A slower dynamic-RAM board with 
page-mode RAM and no cache is op¬ 
tional. The pages are 1,024, 32-bit 
words long and require three wait 
states for the first access to a new page 
and one w r ait state thereafter. 

The video frame-buffer board sup¬ 
ports all of the video formats and con¬ 
tains 1MB of 32-bit RAM for the frame 
buffer and a Brooktree video digital- 


analog converter supporting 256 colors 
from a 24-bit palette (see photo 5). A 
three-button, 200-dots-per-inch resolu¬ 
tion optical mouse manufactured by 
Mouse Systems is standard with the 
386i. Unfortunately, the reflective pad 
for the mouse is too small. Some Sun 
insiders say they use mechanical mice 
with the system, although it may be dif¬ 
ficult to get a mouse with the appropri¬ 
ate eight-pin connector. 

Some hardware commonly found 
on PC systems is emulated on the 386i. 
The optical mouse, for example, can be 
switched between Sun mouse emula¬ 
tion and Microsoft mouse emulation 
(which is restricted to the DOS win¬ 
dow). The two left-most mouse buttons 
then act like the Microsoft mouse but¬ 
tons, and the right button continues to 
bring up Sun menus. 

The 386i also emulates expanded 
memory. An EMS 4.0 driver supporting 
up to 32MB of expanded memory is 
part of every DOS window. The ex¬ 
panded memory is implemented as vir¬ 
tual memory on a Unix file. 

•System software provided with the 
386i is the Sun Operating System (Sun¬ 
OS). SunOS is based on two standard 
versions of Unix, System V release 3 
and BSD 4.2 and 4.3. SunOS 4.0.1 was 
evaluated in this review. 

GLOSS AND POLISH 

The 386i user interface, SunView, is an 
inviting windowing system, particularly 
when viewed on the high-resolution 
19-inch displays. Consistent and attrac¬ 
tive, it shares many features of the Mac¬ 
intosh and Microsoft Windows. 

Differences between SunView and 
other windowing systems are minor, 
but initially may prove troublesome to 
developers accustomed to the Macin- 


SUN 386i VITAL STATISTICS 

Model 150: $7,490 

20-MHz Intel 80386 microprocessor 
4MB memory 

20-MHz Intel 80387 math coprocessor 

Realtime clock 

Serial port, parallel port 

Optical 3-button mouse 

SCSI support 

10-Mbps Ethernet interface 
1.44MB 3.5-inch diskette drive 
107-key keyboard 

SunOS with integrated MS-DOS 3.3 
*Model 250: $11,045 

Same features as above except with 
25-MHz 386 and 387, plus 32KB 
SRAM memory cache, Intel 82385 
cache controller, and 8MB of RAM 


tosh or to Microsoft Windows. The 
scroll bars on the 386i, for example, 
work in reverse from other windows- 
based software. The Sun scroll bars 
move the window rather than the text 
inside the window. Thus, clicking the 
mouse on the Up box moves the win¬ 
dow up and the text down. 

Other differences related to the 
capabilities of SunOS are welcome. 
Because the 386i has true multitasking 
capabilities, a closed window (repre¬ 
sented by an icon) can continue to run 
until the program requires user input. 
A developer can, for example, start a 
compile, close the window, and then 
start another application while the 
compile continues. Because SunView 
supports overlapping windows, an al¬ 
ternative to closing a window is to. 
open another window over the first. 

Manipulating the windows is easy 
because they behave as expected. 

When the user moves the mouse 
pointer into a window, the system di¬ 
rects all keyboard and mouse input to 
that window. The mouse button ac¬ 
cesses different features depending on 
the application, but more often than 
not it pops up a menu. Menus pop up 
at the pointer location, with the most 
recent selection highlighted. 

If a menu selection has a sub¬ 
menu, a small arrow pointing to the 
right follows die selection. Placing the 
mouse pointer on the arrow displays 
the submenu (clicking the mouse is 
not necessary). When a menu selection 
requires a confirmation, a dialog box 
pops up and the pointer moves to the 
default answer. Initially, this automatic 
pointer movement may bother PC 
users who instinctively try to move the 
pointer to the menu, not realizing that 
the pointer is already there. 


Available options: 

4MB, 80-ns memory SIMM kit: $3,400 
4MB, 100-ns memory SIMM 
kit: $3,400 

* 19-inch color display: $8,055 
16-inch color display: $5,055 

14- inch color display: $3,300 
19-inch monochrome display: $2,780 

15- inch monochrome display: $1,650 
*VGA board: $895 

91MB SCSI hard-disk drive: $2,200 
155MB SCSI hard-disk drive: $4,125 
*327MB SCSI hard-disk drive: $6,600 
Peripheral expansion unit with 60MB 
tape backup unit: $2,200 

An asterisk indicates the model reviewed and the 
options included. 
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PHOTO 5 : System Board 


PHOTO 4: System Memory Board 



Photo 1: The 386i system unit is dwarfed by the 19-inch 
high-resolution color monitor; optical mouse is standard. 

Photo 2: The system unit accommodates one hard drive 
(top left) and one 3.5-inch, 1.44MB diskette drive (top 
right). The power supply is in the center of the unit. 

Photo 3: The Sun 386i system board holds the Intel 80386 
processor and 80387 math coprocessor and accepts Sun- 
proprietary 32-bit and AT-style expansion boards. 

Photo 4: Because the single in-line memory modules 
(SIMMs) are perpendicularly placed, the system memory 
board takes up two slot spaces, leaving one slot unusable. 

Photo 5: The video frame-buffer board contains 1MB of 
32-bit display memory. The single connector on the rear 
bracket drives the keyboard, mouse, and video display. 

Photo 6: The Sun VGA board with its additional 1MB of 
RAM, developed jointly with Video Seven, displays VGA im¬ 
ages on the 386i Workstation’s display screen. 


PHOTO 6: Sun VGA Board 
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FIGURE 1: Sun 386i Architecture 
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The 386i’s video frame buffer and integrated Ethernet interface, as well as the CPU, memory, and math coprocessor, are con¬ 
nected by a 32-bit bus. The system includes a 16-bit AT-compatible expansion bus as well as an internal 8-bit device bus. 


From the main pop-up window, 
available at any time by moving the 
pointer outside any open windows and 
clicking the mouse, the user can initi¬ 
ate several system utilities as well as 
Unix and DOS command windows. The 
DOS command window is a complete 
23-line DOS screen with the familiar 
DOS prompt; Unix command windows 
are 80 characters by 33 lines. By de¬ 
fault, the Unix window is as large as 
many PC displays; the DOS window is 
somewhat smaller. Both the Unix and 
DOS windows can be reduced in size 
dynamically and even enlarged to fill 
the entire 386i screen. 

The DOS windows have some lim¬ 
itations, however. Because the DOS 
screens are builtVa top of a window¬ 
ing package, the act of entering key¬ 


strokes into an editor can be trying. A 
continual, confounding hesitation be¬ 
tween the fingertip initiating a key 
press and the eye confirming it makes 
each keystroke an event. The delay is 
about the same order of magnitude as 
is present in other windowed editors; 
Microsoft Windows-Write operates at a 
similar pace. For those who are more 
facile with a keyboard than a pencil, 
this tempo can be maddening. 

On the other hand, not many sys¬ 
tems support multiple concurrent full¬ 
screen instances of applications. This 
aspect of the 386i could enable devel¬ 
opment of new work habits, if the user 
can abide the inevitable sluggishness. 
The irony is that a Unix system is nec¬ 
essary to run multiple full-screen on¬ 
screen DOS tasks concurrently. 


The DOS window is implemented 
in the 386i’s virtual-86 mode. In this 
mode, each DOS window acts as if it 
owns a complete 640KB IBM PC- 
compatible computer. The processor 
has a memory space equivalent to an 
8086, but can execute most of the 
nonprotected-mode instructions that 
Intel added to its 186, 286, and 386. 

In particular, software running in a 
DOS window can use 32-bit math, al¬ 
though any software attempting to use 
protected mode (such as Borland Inter- 
national’s Paradox 386, IGC’s VM/386, 
or Qualitas Software’s 386-to-the-Max, 
and, of course, OS/2) will fail. Applica¬ 
tions also can use the 387, which is 
standard on the 386i. The Unix system 
maintains the correct coprocessor state 
across task switches. 
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ATI VGA WONDER — ATI Technologies Inc.; Multisync—NEC Home Electronics Inc.; 

AUTOCAD — Autodesk Inc.; WINDOWS — Microsoft Inc.; GEM — Digital Research Inc.; 

VENTURA — Xerox Corp.; HERCULES — Hercules Computer Technology Inc.; 

IBM, VGA, EGA, CGA — International 
Business Machines Corp. 
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SUN 386i 

PC-compatible hardware is either 
allocated (from among any real hard¬ 
ware devices in the 386i’s expansion 
slots) or emulated (in the case of disk, 
video, and keyboards). A complete AT- 
compatible BIOS from Phoenix Tech¬ 
nologies is mapped into the appropri¬ 
ate addresses in each DOS virtual ma¬ 
chine. To prevent contention, the user 
must describe any hardware devices 
that have been added to the system in 
a file called BOARDS.PC. This file con¬ 
tains details such as I/O addresses and 
memory space used, interrupt num¬ 
bers, and direct memory access (DMA) 
channels needed. 

The user can allocate a board or 
device to only one DOS window at a 
time. The allocation routines also work 
with the diskette drive. Rebooting the 
window that controls drive A: causes 
that window to attempt to boot from 
the diskette drive. If a bootable disk is 
present, it works. Even though a ver¬ 
sion of MS-DOS 33 optimized for the 
386i is included as part of the 386i’s 
licensed software, other versions can 
be loaded, if desired. 

Video is emulated and handled 
remarkably well given the constraints 
within which it must operate. Periodi¬ 
cally, the task handling a DOS window 
is interrupted and has to compare a 
saved image of the DOS screen with 
the current (emulated) image. It then 
makes calls to the SunView window 
manager to draw a new DOS screen 
image in graphics mode, with windows, 


RISING SUN 

Sun Microsystems was founded in 
1982 to develop engineering worksta¬ 
tions with powerful graphics and net¬ 
working capabilities. Today, Sun is a 
dominant force in Unix workstations. 
The company’s systems are based on 
die Motorola 68000, SPARC (Sun’s 
RISC architecture), and, with the 386i, 
the Intel 386. The design automation/ 
manufacturing and computer-aided 
systems engineering (CASE) markets 
made up roughly two-thirds of the 
company’s fiscal-year 1988 revenues 
of $1,051 billion. 

The company’s business is not 
limited to the traditional workstation 
market. Sun workstations are being 
used in increasingly diverse applica¬ 
tion areas. According to the company, 
the artificial intelligence and scientific 
research markets accounted for 12 
percent of its business. Markets tar¬ 
geted for increased attention include 
finance, imaging, earth resources, bio¬ 


clipping, and so forth. This requires 
many CPU ancles, which can result in 
sluggish video performance. 

When an application program at¬ 
tempts to change the video mode (say, 
from text to graphics), either in hard¬ 
ware or through a BIOS call, the at¬ 
tempt is trapped. The DOS task then 
figures out the effect of the requested 
change, redraws the SunView window 
with a new configuration, and draws 
the graphics into the DOS window. 

A DOS access to a CGA hardware 
port (to check for vertical interval, for 
example) is trapped by the 386’s 
memory-management hardware and 
routed to the CGA simulation software. 
The simulator determines the state in 
which a real CGA would be and re¬ 
turns the appropriate value to the DOS 
task. A single 8086 instruction, such as 
a port read, can be simulated by tens, 
hundreds, or even thousands of 386 
instructions. 

Video updates work in a similar 
fashion. Each write to video memory 
causes the system to trap and mark a 
region of the video buffer as “dirty.” 
Periodically (10 to 20 times a second), 
the system examines the dirty bits and 
redraws the screen areas affected. 

This, then, explains why the DOS 
video performance is so erratic. The act 
of drawing a character or an image 
into a DOS display has no direct rela¬ 
tionship to the appearance of that char¬ 
acter on the screen—it happens at the 
next timer tick instead. The result is 


medical, and biotechnology applica¬ 
tions, which accounted for more than 
10 percent of revenues. 

Although well-known for its hard¬ 
ware, Sun has been very active in 
developing software standards, with a 
heavy focus in the areas of Unix, 
graphics user interfaces, and network¬ 
ing. Recent joint announcements with 
AT&T have assured Sun a partner’s 
role in the future of Unix standards 
and development (even discounting 
Sun’s substantial Unix system base). 

The most widely accepted of 
Sun’s attempts at standards may be 
the Network File System (NFS). Sun 
has implemented, and released as a 
public standard, a protocol for net¬ 
work access that fosters the sharing of 
resources by dissimilar systems. NFS 
includes Remote Procedure Call 
(RPC) mechanisms that contain a pro¬ 
tocol for translating data representa¬ 
tion between systems (called XDR). 


that scrolling, animation, and fast-typing 
performance suffers, all of which as¬ 
sume that a direct relationship exists. 

In addition to slightly higher per¬ 
formance, the Sun VGA board, exam¬ 
ined in beta release (see photo 6), pro¬ 
vides more colors and higher resolu¬ 
tion for DOS windows. A register- 
compatible VGA jointly designed by 
Sun and Video Seven, the Sun VGA 
board has the unusual distinction of 
being the only known video board that 
contains no video outputs. Rather than 
video drivers, the board contains an 
extra megabyte of RAM and hardware 
to perform high-speed comparisons of 
screen images. 

Instead of sending video output to 
a display, the board runs a video-speed 
comparison of the VGA-generated 
image with the previous image stored 
in RAM. The CPU then updates regions 
marked as different to the Sun video 
buffer. The initial release supports one 
VGA image; according to Sun, a future 
version will support four VGA images 
from one board. 

The beta version of the VGA board 
has the same minor compatibility flaws 
as the Video Seven board reviewed in 
“The VGA Parade” (Kent Quirk, January 
1989, p. 70). Whenever the board 
changes to a different video resolution, 
the window on the SunView screen 
changes dimensions accordingly. The 
board has the same fonts and colors as 
a normal VGA; applications such as REX 
VGA Paint run well in a DOS window. 


Sun is similarly involved as a 
central player in the area of graphics 
user interfaces. Sun has long pro¬ 
posed its own Network-extensible 
Windowing System (NeWS, now 
XI 1/NeWS) as an industry standard 
and features prominently in the evo¬ 
lution of X Window and AT&T’s Open 
Look. SunView, the 386i workstation’s 
graphics user interface, was first re¬ 
leased with SunOS 3.0. 

Recent, more controversial work 
on standards at Sun includes develop¬ 
ment of a standard application binary 
interface (ABI) for Unix. This standard 
would allow vendors to produce exe¬ 
cutable binaries compatible with all 
conforming systems from within the 
same processor family and from any 
Unix system vendor. This work is 
being done in conjunction with AT&T 
as part of the current round of Unix 
development. 

—Alan Moyer and Kent Quirk 
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WordPerfect Office gives your network 
the power of positive linking. 


Your PC network can greatly improve group productivity and 
organization - if you give it the power to do so. 

WordPerfect Office can supply that power. Its Electronic Mail 
feature lets network users exchange files, memos and phone mes¬ 
sages. And it employs password protection and other security mecha¬ 
nisms to ensure that your communications remain confidential. 

WordPerfect Office’s unique Scheduler enables anyone on the 
network to set up internal meetings, reserve conference 
rooms, or do both simply by keying in the appropriate in¬ 
formation and letting the program go to work. 

WordPerfect Office also integrates application soft¬ 
ware on a flexible “shell” menu, giving you one-keystroke 
access to any program, and letting you exchange data be¬ 
tween compatible programs in a matter of seconds. 

And WordPerfect Office features a Notebook pro¬ 



gram that makes it easy to create, organize and call up frequently- 
used data records. Office also provides network users with a calen¬ 
dar, file manager, macro editor, program editor and calculator. 

like any WordPerfect* product, WordPerfect Office has a 
familiar, intuitive look and feel. It can maximize the powers of com¬ 
munication - of your network and the people who use it So check 
out what our Office can do for your office. 

For more information write to WordPerfect Corp., 
1555 North Technology Way, Orem, Utah, 84057 
Or call (801)225-5000. (In Canada, call 1-800-267-2499.) 

WirdPerfect 

CORPORATION 


WordPerfect is a registered trademark and WordPerfect Office is a trademark of WordPerfect Corporation. 
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One of the big advantages of the 
DOS window is its ability to emulate 
either color or monochrome video 
modes. Because multiple DOS tasks 
can run concurrently, the system can 
simultaneously display the same pro¬ 
gram running in several different video 
configurations. This is a big advantage 
for software developers trying to make 
a program visually appealing. 

ONE WORLD 

Sun has gone to great lengths to pro¬ 
vide interoperability between DOS and 
Unix. The company has gone so far as 
to make it possible to run DOS and 
Unix programs from either environ¬ 
ment. Both operating systems can par¬ 
ticipate in the same pipe; DOS pro¬ 
grams can initiate Unix programs and 
vice versa. A certain portion of the 
Unix file system is even part of the de¬ 
fault path for DOS. For example, the 
dir | grep command sequence invokes 
the DOS DIR command and pipes the 
result to the Unix grep command. 

Both the DOS and Unix paths are 
used to resolve executable references. 
The Unix make utility can invoke DOS 
language compilers. The source-code 
control system can be used to manage 
DOS sources. Similarly, the developer 
can use DOS tools to operate on Unix 
software. The 386i provides a unique 
environment that has many of the attri¬ 
butes of a cross-development toolkit, 
but with some fascinating twists. 

DOS and Unix tasks can communi¬ 
cate in many different ways. DOS pro¬ 
grams can use shell command-line and 
named pipes, and SunView permits the 
user to cut and paste between DOS 


and Sun windows. Unix programs can 
read DOS files and vice versa. Most of 
the DOS disk drives are simply point¬ 
ers to locations within the Unix direc¬ 
tory structure; these drives can be lo¬ 
cated even across a network on a dif¬ 
ferent machine. 

DOS drive C: is a software emula¬ 
tor that uses a single Unix file as the 
data space; this provides sector-level 
disk compatibility for copy-protected 
software. Programs such as the Norton 
Utilities also work on this drive. Be¬ 
cause Unix tasks cannot read this disk 
file, Sun recommends that it be used 
only when necessary. 

The 386i’s dos2unix and unix2dos 
utilities, for converting between DOS 
and Unix text file formats, are just as 
convenient as copying from one device 
to another (Unix uses only line feeds 
to mark the end of a line; DOS uses 
carriage return/line feed combinations). 
Of course, DOS and Unix toolkits use 
different object-code specifications. A 
program built with DOS tools will 
work only with DOS tools and can be 
run only in DOS. The same is true for 
Unix tools and applications. 

EASY TRANSFERS 

To gain some insight into how effective 
these system tools are for porting 
DOS-based software to the 386i, three 
programs from the PC Tech Jownal 
System Benchmarks (HLDISK, HLFLOAT, 
and HLSORT) were ported to Unix (see 
“High-level Benchmarks,” Kent Quirk, 
September 1988, p. 54). HLDISK per¬ 
forms disk I/O to measure disk perfor¬ 
mance, HLFLOAT performs a Fast Fou¬ 
rier Transform (FFT) on a large quan¬ 


tity of data, and HLSORT performs an 
in-memory sort of an array as a test of 
CPU speed. 

Overall, porting these programs to 
the 386i is relatively easy. Some of the 
C header files and a couple of func¬ 
tions have different names from the 
ones Microsoft uses; the ANSI C stan¬ 
dard will likely correct this. The 
system-level functions (such as the 
clock) are quite different; the timing 
routine requires a conversion. 

The prototyping features of ANSI C 
are missing; this means converting all 
of the headers to the original C style. 
The Unix awk program performs this 
job and is useful on larger projects. For 
smaller jobs, such as this one, editing 
the files is sufficient. 

The port of three text-based pro¬ 
grams took only a few hours. Porting 
any graphics portion of the programs 
would have taken a couple of days be¬ 
cause no straightforward relationship 
exists between SunView and Microsoft 
C graphics. 

Programming for SunView shares 
some paradigms with programming for 
the Macintosh, Microsoft Windows, or 
OS/2’s Presentation Manager. A Sun¬ 
View application resides in one or 
more windows and becomes event 
driven; the system passes external 
events such as mouse clicks, mouse 
motion, and keyboard input to a pro¬ 
gram as they occur. 

The program must deal with the 
input in whatever order it arrives. 

Other events might include opening, 
closing, or resizing a window. A Sun¬ 
View program must be prepared to 
deal with all of these events. 



SAVE 30 MINUTES EVERY TIME YOU 
NEED TO REPAIR A PC! 


Introducing Check^It, the first program 
that lets you see what’s inside your PC 
without taking off the cover! 

^ Configuration 

Checki/It reports exact hardware and software 
installed, DOS interrupts, device addresses, mem¬ 
ory & other details. 

yf Benchmarks 

Check^It measures CPU, math, video and disk 
speed in actual throughput. 


& Diagnostics 

Checki/It tests CPU, Memory, DMA, Disk, 
Video, Ports, and external devices. It even shows 
you which memory chip to replace! 

Call TODAY for information: 

(800) 531-0450 or (213) 598-7746 

Touchstone 

Software Corporation 

909 Electric Avenue ■ Seal Beach, CA 90740 


CIRCLE NO. 112 ON READER SERVICE CARD 
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Carbon Copy Plus doubles your productivity—just ask our users! 


“At Fox Photo, our store employees are 
good at photo processing, not computer 
processing. That’s why we depend on 
Carbon Copy Plus. Using standard phone 
lines and modems, my staff can remotely 
troubleshoot in-store computer problems, 
download files without interrupting 
store business and collect daily produc¬ 
tion and quality control information 
from all 225 outlets. 


“Carbon Copy Plus, and its sister 
product, CCExpress, let us remotely 
monitor and control the PCs at each 
store. Most importantly, they let us do 
this reliably and cost effectively from 
corporate headquarters, giving us “up- 
to-the-minute” information on each store 
and freeing our time for other projects.” 


Remote Control—and Much More! dealer for details 


indispensable tool for managing a 
business. That’s because it combines so 
many features in one easy-to-use com¬ 
munications program: Remote program 
control, terminal emulation, back¬ 
ground file transfer, universal graphics 
translation, and data security to name 
just a few. 

A Special Offer! 

Carbon Copy Plus can save you time 
and money—just as it does everyday at 
Fox Photo. Now it can save you even 
more money. Until April 30th, a free 
copy of Checklt diagnostic software and 
Mace Vaccine (anti-virus software) will 
be included with each package of g _ 

Carbon Copy Plus. This is a $200 “MJmJ MM 

value—absolutely free! See your 


“Carbon 
Copy Plus 
helps us keep 

225 stores 
in focus!” 

Steve Hendricks 
MIS Director, Fox Photo 
San Antonio, TX 


Steve Hendricks, and thousands like him, 
have found Carbon Copy Plus to be an 

A separate Carbon Copy Plus is required for each location. 

Carbon Copy Plus and CCExpress an* trademarks of Meridian Technology. 


MERIDIAN TECHNOLOGY INCIIIIIIIIII 

A SUBSIDIARY OF MICROCOM 

7 Corporate Park Suite 100 Irvine, CA 92714 (714) 261-1199 
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A large DOS program that assumes 
it owns its whole machine and tinkers 
directly with hardware will be a very 
difficult port; it should be left to run 
under the DOS window (even though 
performance may suffer). A program 
written for OS/2, Windows, or the Mac¬ 
intosh may be easier to port to the 
386i, even though implementation de¬ 
tails will require a lot of work. 

A fairly subtle example of a 
system-specific porting problem in¬ 
volves the compatibility of the 386i’s 
on-board parallel port. Although func¬ 
tionally a Centronics port with an IBM 
connector, it does not necessarily re¬ 
spond with the same timing as a stan¬ 
dard AT port. In most cases, this is not 
a problem. If an application uses a par¬ 
allel-port security device, however, Sun 
recommends installing an AT parallel- 
port adapter board. This prevents prob¬ 
lems in timing dependent code, such 
as is often found in drivers for these 
security devices. 

One not-so-nice realization for 
both systems integrators and OEMs in¬ 
volves the SCSI bus that forms the sys¬ 
tem’s peripheral backbone. At first 
glance, the SCSI bus is very exciting; 
combining it with loadable device driv¬ 
ers (a feature of SunOS) has implica¬ 
tions for easy integration of a wide va¬ 


riety of peripherals. Integrators could 
develop vertical-market, turnkey sys¬ 
tems using the 386i as glue by writing 
SCSI drivers. Unfortunately, there is a 
catch—a Unix source license from 
AT&T is required to write a driver. 

Sun is working toward a solution 
to this source-license problem. Al¬ 
though the company will not discuss 
the form of that solution, Sun has 
made it clear that it appreciates the ex¬ 
tent to which the 386i could be 
strengthened by removing this barrier. 

Another problem restricting use of 
the SCSI bus is a technical hurdle Sun 
must overcome. The SCSI host adapter 
(and the bus, of course) is a critical 
resource for all of the Unix device 
drivers. Accordingly, Sun built the driv¬ 
ers in two levels. The top level is spe¬ 
cific to each SCSI device; it contains 
the normal driver code that manages 
the peripheral. These routines, in turn, 
invoke lower-level routines that man¬ 
age the SCSI host adapter, which can 
be considered a host-adapter driver. 
Each device driver must contend for 
access to the bus through this lower 
level of driver code. 

An OEM that wanted to integrate a 
new SCSI device would have to build 
an upper-level driver that made calls to 
the host-adapter level. The lower-level 


High Performance PC Based 
Graphics Coprocessors 

The NDI Family of Graphics Controllers 

• Performance! All NDI controllers feature the TI TMS34010 graphics processor chip 

• Flexibility: Programmable display resolution up to 1280 x 1024 in either 16 or 256 colors 

• Expandability: Memory expansion of up to 4 megabytes onboard RAM 

Systems Integrators and OEMs can now 
boost the power of their PC based 
computer system. Offload graphics 
intensive functions to the NDI 
controllers, and developers will see a 
lOx to 40x speed improvement over 
EGA/VGA cards, as well as a 30% 
savings in host memory requirements. 
All NDI controllers include a rich set 
of powerful industry standard 
programming tools. 

Call or write for more information. 


National Design, Inc. 


9171 Capital of Texas Hwy. North 
Houston Building, Suite 230 
Austin, Texas 78759 
(512) 343-5055 / FAX (512) 343-5053 
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code cannot be circumvented without 
causing certain disaster. The host- 
adapter driver is a central, critical por¬ 
tion of the entire peripheral subsystem. 

Unfortunately, Sun does not pub¬ 
lish documentation for the interface 
between these two levels. Sun is docu¬ 
menting and hardening this interface to 
make the task of writing a SCSI device 
driver less daunting, and, indeed, make 
it feasible to do so. 

DOS APPLICATION SPEED 

Although DOS video performance is 
sluggish, as expected, the 386i’s CPU 
and floating-point performance is com¬ 
petitive with 25-MHz 386-based PCs. 

The PC Tech Journal System Bench¬ 
marks were run in several different 
video modes and on various disk con¬ 
figurations; results are compared with 
those from a Compaq Deskpro 386/25. 

The tests show that the CPU and 
floating-point performance of the 386i 
is almost equal to that of the Deskpro. 
When the HLSORT and HLFLOAT tests 
are run in a DOS window, the 386i 
is slightly slower than the Deskpro; 
when the tests are recompiled and run 
under Unix, they run faster than they 
do on the Deskpro using DOS (see 
table 1). 

Because video emulation is so CPU 
intensive, the best that the 386i can do 
in terms of DOS video performance is 
to run as fast as an EGA-equipped IBM 
AT. Even worse is the overhead needed 
to keep an up-to-date screen when 
using DMA; the window/scrolling test 
takes four times as long as it does on 
the relatively slow AT (see table 2). 

To be fair, most applications that 
support DMA for video do not need to 
scroll the screen very often; that is, real 
applications might perform acceptably. 
After all, six times slower than “too fast 
to see” might still be “too fast to see.” 

Unfortunately, video performance 
is more critical in the case of at least 
some text editors. Using Microsoft 
Word under SunOS 4.0.1 is still diffi¬ 
cult. Because Word does its own key¬ 
board handling, the system may miss 
keys that are struck quickly (for exam¬ 
ple, the second letter in a repeated let¬ 
ter sequence, spaces following words, 
or the letter h in the word the). This is 
a problem only for a fast typist (above 
60-80 words per minute). 

The system also cannot keep up 
while a key is repeatedly held down. 
Long-distance cursor moves become a 
wild guess or finger exercises. It does 
not matter whether graphics or text 
mode is used; the problem arises while 
updating the screen. 
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No other application development software 

is quite this fast. 



Sure, you expect speed. But not this 
much speed. Truth is, anyone who has ever 
developed applications is surprised by 
PROGRESS. Like the developers who 
gave it the highest satisfaction rating 
among the 4GL DBMSs surveyed by 
DATAPRO.* 

PROGRESS is a high-performance 4GL 
designed specifically for building, modify¬ 
ing, and customizing database applications. 
It requires less code than other 4GLs, 
it's crash-proof, has SQL, and it’s trans¬ 
parently portable across UNIX, XENIX, 
ULTRIX, AIX, MS-DOS, VAX/VMS, 
and CTOS/BTOS, as well as LANs. 

Well, hold your horses. 


NOW PROGRESS APPLICATION 
DEVELOPMENT IS EVEN 
FASTER WITH PROGRESS 
FAST TRACK? 

PROGRESS FAST TRACK is a menu- 
driven application builder that allows devel¬ 
opers and users to paint screens, create 
menus, generate reports and perform 
queries. Unlike other application builders, 
PROGRESS FAST TRACK provides you 
greater flexibility and control by generating 
4GL code. 

For only $95t, you can test drive a copy of 
PROGRESS. And if it's not as fast as we say 
it is, we’ll refund your money. So call today. 

And hang on tight. 


I Send $95t for your PROGRESS Test Drive. 

Or call: Progress Software Corporation 
I 5 Oak Park 
| Bedford, MA 01730 

| 1-800-FAST 4GL 

I (In Massachusetts, 
call 617-275-4500) 

FAX: 617-275-4595 
I Telex: 509965 
I (In Canada, call 
I 416-620-6766) 



FASTEST FROM START TO FINISH. 



Offices in: Atlanta, Boston, New York, San Diego, Washington, D.C., Amsterdam, Brussels, Cologne, Copenhagen, Helsinki, London, Melbourne, Montreal, Munich, Oslo, Paris, 

Reykjavik, Stockholm, Sydney, Toronto, Vienna, and Zurich. 

♦DATAI'RO Reports on Software, DATAPRO 70 <91986,1987. DATAPRO RESEARCH CORPORATION tFor international orders please call for shipping and handling information. 

PROGRESS and PROGRESS FAST TRACK are registered trademarks of Progress Software Corporation, developers of advanced software technology for business and industry. The following are trademarks of the following companies: VAX. VMS and ULTRIX of 
Digital Equipment Corporation: UNIX of AT&T; MS-DOS and XENIX of Microsoft Corp.; CTOS of Convergent Technologies. Inc.; BTOSofUnisys Corporation. 
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TABLE 1: CPU and Floating point flenchnutrlis 



IBM 

COMPAQ 

SUN 


SUN 

MODEL 

PC/AT 339 

Deskpro 386/25 

Model 3/50 

386i Model 250 

OPERATING SYSTEM 

DOS 

DOS 

Unix 

DOS 

Unix 

EQUIPMENT 

Processor type/speed (MHz) 

80286/8 

80386/25 

68020/15 

80386/25 

80386/25 

Coprocessor type/speed (MHz) 

80287/5.33 

80387/25 

68881/15 

80387/25 

80387/25 

Memory cache size (KB) 

N/A 

32 

N/A 

32 

32 

HLSORT (CPU/memory) 

Data generation 

2.08 

0.54 

0.60 

0.54 

0.49 

Memory sort 

23.02 

5.71 

6.81 

6.15 

4.56 

Total 

25.10 

6.26 

7.41 

6.70 

5.05 

HLFLOAT (Fast Fourier Transform) 
Forward 

18.13 

2.58 

4.56 

2.91 

1.86 

Reverse 

17.58 

2.52 

4.56 

2.91 

1.75 

Total 

33.71 

5.10 

9.12 

5.82 

3.62 

All times are in seconds, converted from 18.2-Hz timer ticks; therefore, total displayed is not always the exact sum of the individual results displayed. 


The CPU/memory and floating-point benchmark programs run 10 to 20 percent slower in a Sun 386i DOS window than on 
a Compaq Deskpro 386/25. Unix versions of the tests, however, run 20 percent faster on the 386i than on the Deskpro. 


The VGA board should help to al¬ 
leviate this problem, although the per¬ 
formance of the beta version was only 
slightly better than that of the existing 
DOS windows. Sun engineers claim 
that it will improve dramatically in the 
next few months. Aside from this future 
release, another way to increase perfor¬ 
mance is to install a PC-compatible 
video board, connect a separate display 
to it, and configure the system to rec¬ 
ognize it. A DOS window can then use 
this board for video output instead of 
emulating it on the SunView screen. 

Although the video performance 
was expected, the disk benchmarks 
yield some interesting results, some of 
them quite unexpected (see table 3). 
Surprisingly, disk performance is worse 
when using the Unix file system di¬ 
rectly than when using the emulated 
DOS drive. This is because DOS con¬ 
siders the Unix drives to be network 
drives; these drives are not buffered 
internally by DOS. 

Every disk read from a Unix drive 
is therefore an actual request to the 
Unix system for file information. The 
emulated drive (C:), on the other hand, 
is considered to be a local drive. DOS 
can and does buffer it, and thus 
achieves a good performance benefit. 
Sun still recommends that drive C: be 
used only for programs that require it, 
such as copy-protected applications. 

EASE OF USE 

Setting up and using the 386i is not 
difficult. Anyone who has installed a 
Unix system of any type before will 


have no problem. Those who have 
never done more with a DOS installa¬ 
tion than use the /S switch when for¬ 
matting a diskette, however, will want 
to read the setup and installation man¬ 
uals carefully. 

Starting the 386i installation pro¬ 
cess is easy—Sun delivers the system 
preloaded with a complete Unix envi¬ 
ronment on the hard disk, which is 
convenient. Although Sun also provides 
a complete set of diskettes and instruc¬ 
tions for installing Unix, it is not a 
pleasant process and most users will 
never need to experience it. 

During installation from the hard 
disk, the user must make several deci¬ 
sions about system setup. The biggest 
choice is whether to run the system as 
a network node or as a stand-alone 
computer. The user can change this 
decision only by reconfiguring the sys¬ 
tem, which removes all user software 
from the machine. 

Unlike many DOS systems with a 
set-it-and-forget-it design, the 386i re¬ 
quires system management. A system 
administrator must maintain user ac¬ 
counts, back up the hard disk, and 
keep die network up to date. A Sun 
utility called System and Network Ad¬ 
ministration Program (SNAP) handles 
these items easily. As Unix systems go, 
this one is very intuitive. 

Anyone expecting to use SNAP 
should use it and nothing else. SNAP is 
protective of its data file formats and 
refuses to work with files modified 
using other administration programs. 
For experienced Unix administrators 


who want to use other tools to manage 
system resources, however, SNAP can 
present a conflict. 

As a multitasking system, Unix is 
known for having a file system that is 
sensitive to power failures and other 
natural disasters. SunOS addresses 
some of the causes of this problem. 
Much of the 386i’s fairly long start-up 
time is spent performing a rather com¬ 
plete check of file-system integrity. Sun¬ 
OS fixes errors if possible. Because 
errors can be introduced by abruptly 
shutting the system down, most users 
will want to leave the system on most 
of the time. 

With such a sensitive file system, 
backups are important. The only re¬ 
movable media standard with the 386i 
is a 1.44MB diskette drive—not exactly 
die best medium for backing up large 
quantities of information. Sun recom¬ 
mends that one machine on each net¬ 
work be equipped with a 60MB 
streaming-tape drive for backup use. 

The 386i’s powerful file-organizing 
application, called The Organizer, is a 
graphical directory browser that runs 
in a Unix window. The user invokes 
Organizer dialog boxes that offer ser¬ 
vices related to the directory or files 
on display using on-screen buttons or 
from the keyboard. For example, Copy 
performs a point-and-shoot file copy. 
PROPS displays a dialog box with infor¬ 
mation about a file such as file size 
and ownership. 

The Organizer tags individual files 
with icons that quickly identify the type 
of file. For example, a Unix executable 
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In 1988, $3.5 billion in micro¬ 
computer software will be sold 
worldwide. During that same time, another 

$3.0 billion in sales will be lost to free distribution — better 
known as software piracy. And right now, Rainbow Technologies’ 
Software Sentinel™ is protecting close to $1.0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place. (j The Software Sentinel hardware key is 
“execution control” software protection. It ships with the software and 
simply plugs into the PC’s parallel port to be one 

hundred percent invisible to both user and Bb |the soft¬ 
ware. Users can make as many copies as OhEHhK they want. 
Make working submasters. Use a hard disk. Virtually anything that can 
be done with J 6 - unprotected software. Except start freely 

distributing y that software to other users, (j The 

Rainbow fam- l| 1 ily of Software Sentinel products. Se¬ 
lected by the « very big to the not-so-big developers of 

DOS, OS/2 and Xenix software in worldwide markets. To the cool 
tune of close to a billion dollars. So far. 



RAINBOW 


TECHNOLOGIES 


-18011-A Mitchell South, Irvine, CA 92714 *(714) 261-0228 • TELEX: 386078 • FAX: (714) 261-0260 
Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd., Slough, Berkshire, SL3 8QY, U.K.,Tel: 0753-41512, Fax: 075343610 

Copyright s 1988 Rainbow Technologies. Inc. Software Sentinel and SentinelPro are trademarks of Rainbow Technologies. Inc. 

Xenix is a trademark of Microsoft Corporation. OS 2 is a trademark ol International Business Machines Corporation. 
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TABLE 2 : Video Benchmarks 



IBM 

COMPAQ 


SUN 


MODEL 

VIDEO CONTROLLER 

PC/AT 339 

8-bit EGA 

Deskpro 386/25 
16-bit VGA 

CGA emulation 

386i Model 250 

HCG emulation 

Sun VGA 

HLTEXT (text scrolling) 

BIOS 

26.37 

3.68 

45.93 

44.50 

19.89 

DOS 

29.67 

4.39 

12.74 

12.63 

10.65 

C library 

23.46 

3.79 

42.69 

42.96 

31.37 

Windowed 

12.08 

1.53 

41.42 

44.34 

19.50 

Total 

91.59 

13.40 

142.80 

144.45 

81.42 

HLWINDOW (window/scrolling) 
Total 

17.52 

2.41 

63.40 

64.39 

50.98 

HLGRAPH (16-color graphics) 

400 small areas 

5.98 

3.40 

2.58 

1.59 

28.13 

100 large areas 

3.73 

2.41 

2.69 

1.42 

19.67 

400 small ellipses 

9.83 

2.41 

2.25 

6.09 

6.81 

200 large ellipses 

9.50 

2.25 

2.85 

8.24 

8.95 

4,000 short lines 

6.53 

2.03 

2.03 

4.06 

8.46 

2,000 long lines 

5.76 

1.86 

2.14 

5.38 

9.94 

General graphs 

1.37 

0.54 

0.21 

0.65 

2.41 

Total 

42.74 

14.94 

14.78 

27.47 

84.39 


All times are in seconds, converted from 18.2-Hz timer ticks; therefore, total displayed is not always the exact sum of the individual results displayed. 


Even using the optional Sun VGA board, text scrolling on the 386i is more than six times slower than on a Compaq Deskpro 
386/25. Graphics operations also are slow on the 386i, except when using the 320-by-200-pixel CGA emulation mode. 


file has an icon depicting gears, DOS 
command and executable files carry 
icons depicting PCs, and C language 
source files have document icons with 
indented text that looks like source- 
code format. The Sun 386i system also 
comes with icons for several popular 
applications. A Lotus 1-2-3 logo, for 
example, is available for representing 
Lotus spreadsheet files. 

Double clicking on a file icon 
starts either a DOS or Unix application. 
Double clicking on a file name-tagged 
with the Lotus 1-2-3 icon, for example, 
opens a DOS window, starts 1-2-3, exe¬ 
cutes the Lotus /FR command, and au¬ 
tomatically enters the file name. 

The user can customize defaults, 
such as the programs executed or the 
icon for the file types, as well as much 
of the operation of The Organizer by 
changing parameters in the home 
directory’s .ORGRC file. This is analo¬ 
gous to mechanisms present in Micro¬ 
soft Windows but much more power¬ 
ful. The Advanced Skills manual (in¬ 
cluded with the base system) contains 
instructions on how to define file types 
and customize The Organizer. 

The user also can create icons 
with a bit-map editor called ICONEDIT. 
This tool is a pixel editor with some 
nice surprises. The user, for example, 
can browse through existing icons to 
select the one to edit. An enterprising 


end user thus is equipped with a 
graphics tool that few other systems 
offer even as an option. 

This aspect of The Organizer is 
even more interesting from the devel¬ 
oper’s perspective. The Organizer and 
its environment provide developers 
with a simple way to achieve a unique 
appearance while remaining consistent 
with the system’s standard interface. 
Some applications conceivably could 
use The Organizer as a primary com¬ 
ponent of their user interface. 

ABUNDANT HELP 

Several types of help facilities are avail¬ 
able on the Sun 386i. The user can ac¬ 
cess information about almost any fea¬ 
ture on the screen merely by pointing 
to the item with the mouse pointer and 
pressing the Help key. The system dis¬ 
plays a single window of context-sensi¬ 
tive information. 

An even more helpful utility is a 
stunning program called Help Viewer, 
a visually attractive on-line manual. 
Implemented as hypertext, Help Viewer 
looks like a typeset manual with graph¬ 
ics. Any underlined word or phrase in 
the manual is a pointer to another 
page that explains the concept further. 
Pointing to the underlined text and 
double clicking the mouse immediately 
displays that page. Pressing the Delete 
key returns to the original page. 


Help Viewer contains manual text 
on using the system, The Organizer, 
the electronic-mail system, SNAP, and 
DOS windows. Unfortunately, the docu¬ 
mentation in Help Viewer is less than 
complete. The text editor, for example, 
has a whole host of keyboard equiva¬ 
lents for mouse menu picks, but only a 
few of these are documented in the 
Help Viewer. The result is that Help 
Viewer is useful for learning a new 
program, but for advanced needs— 
where the hypertext features would be 
so appropriate—it falls short. This is 
not the fault of the application, but of 
the depth and completeness of die 
hypertext implementation. 

For help on specific Unix applica¬ 
tions, the standard Unix man command 
is available. The command man grep, 
for example, displays the grep manual 
text on the screen. 

Developers can extend both the 
Help key and the Help Viewer program 
to include their own applications. Help 
Viewer applications can be created 
using the Interleaf Publisher or Frame 
Technology Corporation’s Framemaker, 
which are available separately; die man 
program uses documents created for 
the Unix nroff text formatter. The Help 
key uses ASCII text files. Developers 
will appreciate this standard help sup¬ 
port; diey will also make regular use of 
the man pages during development. 
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There's only one way to get around out here 



The most 
comprehensive 
TCP/IP imple¬ 
mentation for the 
PC in the industry. 


No matter who or what 
your PC needs to com¬ 
municate with, there's 
nothing like PC/TCP. 

It's not only the fastest, 
but also the most com¬ 
prehensive TCP/IP 
implementation for the 
PC in the industry. 

Providing connectivity 
to other PCs, minicom¬ 
puters and mainframes, 
PC/TCP communicates 
over Ethernet, StarLAN 
and Token Ring net¬ 
works with operating 
systems ranging from 
UNIX and VMS to VM 
and MVS. And you can 
forget hardware incom¬ 
patibility; PC/TCP 
supports the largest 
selection of LAN inter¬ 
faces in the business, 

CIRCLE NO. 129 ON 


including AT&T, 3Com, 
IBM, DEC, Interlan, 
Proteon, Western 
Digital and more. 

From around the world 
to around your office, 
now your PC can trans¬ 
fer files, send and 
receive electronic mail, 
emulate terminals such 
as the IBM 3278, DEC 
VT100 and VT220, and 
back up an entire hard 
disk with the tar com¬ 
mand. Banyan VINES 
users will appreciate 
PC/TCP's full compati¬ 
bility, as will Oracle 
customers running dis¬ 
tributed PC database 
applications. And with 
our Development Kit, 
including a Berkeley 
Sockets library, pro- 

READER SERVICE CARD 


grammers are provided 
with all the tools they 
need to enhance net¬ 
work communications. 

So, the next time you 
want to get from here to 
there, get PC/TCP, the 
TCP/IP implementa¬ 
tion that gives you a 
whole new perspective 
on network communi¬ 
cation. For more 
information call 
(617) 868-4878. 


PC/TCP is a registered trademark of FTP 
Software, Inc. 

VINES is a trademark of Banyan Systems, 
Inc. 


26 Princess Street 
Wakefield, MA 01880-3304 
(617) 246-0900 
FAX (617) 246-0901 


^Software, Inc? 
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TABLE 3: Disk-performance Benchmarks 


IBM COMPAQ SUN SUN 


MODEL 

PC/AT 339 

Deskpro 386/25 

Model 3/50 


386i Model 250 a 


OPERATING SYSTEM 

DOS 

DOS 

Unix 

DOS (C:) 

DOS (D:) 

Unix 

HARD-DISK SIZE (MB) 

HLDISK (with disk cache) & 

30 

110 

71 

327 

327 

327 

Data file creation 

1.39 

2.91 

0.60 

1.04 

1.42 

0.32 

Index file creation 

34.72 

13.68 

37.30 

30.00 

114.67 

12.80 

First report generation 

3.62 

1.20 

2.03 

3.95 

6.26 

0.76 

Data reorganization 

5.05 

3.46 

2.69 

5.21 

7.58 

1.20 

Second report generation 

1.20 

0.65 

0.49 

1.26 

1.70 

0.27 

Total 

46.37 

21.97 

43.18 

41.48 

131.75 

15.43 

All times are in seconds, converted from 18.2-Hz timer ticks; therefore, total displayed is not always the exact sum of the individual results displayed. 



" Drive C: is a sector-compatible DOS drive simulated using a single Unix file; drive D: is mapped to the Unix file system. Unix test results were obtained 
using the HLDISK software compiled under Unix. 

b For the IBM AT, a 256KB extended-memory* disk cache was implemented using Multisoft’s Super PC-Kwik disk cache; vendor-supplied caching software was 
used with the Compaq Deskpro 386/25 and the Sun workstations. 


When using the sector-level-compatible drive C:, the disk performance on the 386i is slower than on an IBM AT 339; using 
drive D: is slower still. The Unix version of the disk-performance test runs 30 percent faster than on the Deskpro 386/25. 


The Owner's Set of four user’s 
manuals neither insults nor humiliates. 
It contains a considerable amount of 
information and is, perhaps, the most 
useful means for the nonexpert to be¬ 
come acclimated to the reference man¬ 
uals. The four manuals in the set are 
written in English rather than Unix- 
speak and are a help to a user inter¬ 
ested in the problems of system admin¬ 
istration and navigation. 

The standard printed 386i docu¬ 
mentation follows Unix tradition—it 
dwarfs what most DOS vendors con¬ 
sider complete system documentation. 
In fact, the manual set may be the most 
intimidating part of the system. The 
manuals, including the Software Devel¬ 
opment Toolkit, weigh a total of 64 
pounds and take nearly four linear feet 
of shelf space. Fortunately, most are 
needed only for reference. Because of 
the advanced on-line help available, 
experienced users can set up the sys¬ 
tem and do useful work without touch¬ 
ing a piece of paper. 

Finding information is at least 50 
percent of the battle. Those developers 
unfamiliar with Unix may have a long 
road to travel before becoming com¬ 
fortable with documentation on this 
machine. The biggest problem with 
Unix documentation is simply finding a 
place to start. The reference manuals 
are not organized for cover-to-cover 
reading. They also seem to assume a 
certain minimum amount of broad- 
based Unix knowledge. 

If disk space is available, it is 
highly recommended that the _man_ 
pages cluster be installed. The Unix 
_man_ command retrieves an on-line 


copy of the reference pages for a par¬ 
ticular entry. It is much more conve¬ 
nient to use this on-line documenta¬ 
tion, partially because typing _man 
grep_ is a lot easier than physically 
finding the _grep__ documentation. 

Setting up the reference manuals 
is another issue. Sun does not provide 
binders for any manuals other than the 
four-volume Owner's Set. The Software 
Development Toolkit, for example, con¬ 
tains about 20 linear inches of un¬ 
bound manuals. This will easily require 
a dozen three-ring binders or a manual 
rack. Developers would be well-advised 
to consider the cost of a set of rack- 
mount binders as an unlisted expense 
of the system. 

INTRIGUING POTENTIAL 

For those developers who are intrigued 
by the potential of the 386i, not sur¬ 
prisingly, Sun is willing to help you get 
started. Sun operates a program called 
Catalyst that encourages third-party soft¬ 
ware (and hardware) development tar¬ 
geted for Sun workstations. 

Catalyst support ranges from cata¬ 
log listing and sales referrals, through 
technical consulting and support, to 
seed programs that loan porting equip¬ 
ment. Catalyst’s benefit to Sun is that it 
helps to build the support base of 
follow-on products that can make the 
difference between a successful prod¬ 
uct and a good-but-dead product. 

Sun maintains porting labs on 
both the east and west coasts. Develop¬ 
ers can set up appointments to use 
equipment during porting projects and 
can use whatever amount of time is 
necessary to get the job done. Before 


embarking on, or dropping, a porting 
or development project for a Sun 
workstation, a developer should check 
with the Catalyst program staff. They 
may be able to help. 

For the developer, the Catalyst 
program is an added attraction to the 
already strong 386i Unix-DOS develop¬ 
ment environment. Like other Sun 
workstations, the 386i is an excellent 
environment for developing Unix appli¬ 
cations. The system also is a hospitable 
platform for DOS applications develop¬ 
ment. Developers used to DOS systems 
should be able to configure their de¬ 
velopment tools with no problem. 

The ability of the system simulta¬ 
neously to run both DOS and Unix 
applications is its most exciting feature 
for developers. The 386i enables devel¬ 
opers to connect and mix the tools 
from both environments in a way that 
is truly in keeping with the best spirit 
of Unix tool making. I MiHimm 

Sun Microsystems Inc. 

2550 Garcia Avenue 
Mountain View, CA 94043 
415/960-1300 

Sun 386i Model 250 (prices for various 
configurations are given in the sidebar, 
“Sun 386i Vital Statistics," on p. 98) 
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Alan Moyer is director of Systems Software 
for Archetype, a Waltham, Massachusetts, 
firm that specializes in software for the 
graphic arts industry’. Kent Quirk is president 
of Totel Systems Inc., a Westford, Massachu¬ 
setts, firm that develops custom and semi¬ 
custom hardware and software and manu¬ 
factures commercial electronic systems. He is 
a contributing editor to PC Tech Journal. 
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Some Companies M/ik[ All The Right Connections, 



For Those Who Didn't... There's The Sum Hue. 


The Smart Hub: 

♦ Helps you find the problem . . . fast. 

♦ Lets you disable a port at the touch 
of a button. 

♦ Includes all the features of a 
Thomas-Conrad Active Hub. 

♦ Works on any ARCNET LAN. 


Even the best-maintained ARCNET®LANs 
sometimes develop a glitch. That’s when it 
pays to have the Thomas-Conrad Smart 
Hub help locate problems on the network. 

With a Smart Hub in place, you can de¬ 
tect the culprits immediately. Or you can 
monitor each port and get a readout that 
pinpoints where the trouble is. Then you 
can instantly disable the port and repair 
the problem . . . loose cables, bad boards, 



same node IDs, whatever. You can even 
move the Smart Hub to a different location 
to test out a separate set of workstations 
and interfaces. 


The ARCNET Smart Hub is avail¬ 
able in both 8 and 16 port versions 
for coax, twisted pair or fiber optic 
ports. Call Thomas-Conrad today and 
we’ll show you how the Smart Hub 
sees to it that your problem ports 
are spoken to. 
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THOMAS ♦ CONRAD 

CORPORATION 


SEE US AT 

NETW#RLD89" 

FEBRUARY 28. MARCH 1 -2 BOSTON 
HYNES CONVENTION CENTER 
Booth Number 1102 


800-332-8683 


8403 Cross Park Drive, Building One/C, Austin, Texas 78754 (512) 836-1935 

ARCNET is a registered trademark of Datapoint Corporation. 
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LOCAL AREA 
NETWORKS 



A t the heart of the Banyan philos- 
ophy is the concept of virtual 
X Ml networking —the ability for users 
to communicate transparently locally 
and remotely, across similar and dis¬ 
similar networks, through a simple and 
consistent user interface. From the 
company’s beginnings in 1983, its de¬ 
sign for networks stressed a high de¬ 
gree of connectivity for large installa¬ 
tions with multiple servers and exten¬ 
sive communications requirements. The 
networking market seems just now to 
be catching up to this vision. 

vines, Banyan’s proprietary virtual 
networking system, sets the stage for 
virtual networking across Banyan serv¬ 
ers and other vendors’ hardware, it 
comes with a core of services that net¬ 
work administrators can customize by 
adding other products. The base price 
of vines includes local area network 
(LAN) software for one network type 
(ARCnet, Ethernet, Token-Ring, Starlan, 
and so on)—software for file sharing, 
printer sharing, the StreetTalk naming 
system, tape backup and recovery, net¬ 
work time and date, and system admin¬ 
istration services. 

vines is based on AT&T’s Unix Sys¬ 
tem V. Establishing network software 
on a mature, multiuser, multitasking 
operating system frees Banyan to focus 
on developing services for users rather 
than on nitty-gritty operating system is¬ 


sues. Banyan’s developers have been 
able to add to the Banyan environment 
within the rules and standards of Unix, 
although the Unix connection matters 
little to end users because vines offers 
no direct access to Unix. 

Banyan also sells vines/286 for AT- 
class machines and, in April 1988, re¬ 
leased version 3.0 of vines and vines/386 
to support the Compaq Deskpro 386 
(but no other 80386-based system, in¬ 
cluding IBM PS/2s). Its Unix base 
makes vines /386 3.0 the first 32-bit, 386- 
specific LAN operating system on the 
market. Version 3.01, released in June 
1988, includes patches, bug fixes, and 
support for 3Com, Micro Channel, and 
Macintosh boards. (Table 1 on page 
117 lists specifications for Banyan’s net¬ 
work servers and software.) 

vines runs only on a dedicated 
server. The system administrator can 
perform a limited number of manage¬ 
ment options at the server console, 
such as display service status, backup/ 
restore, shut down server software, re¬ 
start services, manage communications 
lines, printer control, network diagnos¬ 
tics, and system maintenance. The ad¬ 
ministrator also can run most of these 
options from a PC on the network. 

All vines services (naming, file, 
printer, gateway, mail, and so on) exe¬ 
cute as Unix processes; Banyan uses 
the term service synonymously with a 


Unix process. Each process has a built- 
in tasking system to facilitate multi-PC 
response within a service. Services can 
be stopped and restarted from the 
server console without interrupting 
other services. 

End-user oriented, extra-cost com¬ 
ponents to vines all have a standard 
menu interface and configuration fea¬ 
tures. Options include Remote Asyn¬ 
chronous Dial-in, Asynchronous Termi¬ 
nal Emulation (Dial-out), IBM 3270/ 
SNA, IBM 3270/BSC (bisynchronous 
communications), Server-to-server IAN 
and wide-area network (WAN) commu¬ 
nications, Banyan Network Mail, and 
Netman, Banyan’s network manager. 
Banyan servers and software are expen¬ 
sive; however, because Banyan’s com¬ 
munications sendees actually run on 
the sender itself, no cost is introduced 
by the need for additional PCs to be 
used as gateway or communications 
servers (see table 2 on page 118, for 
prices on servers and options). 

PLATFORMS FOR VINES 

Banyan distributes its products directly, 
through value-added resellers (VARs), 
and through original equipment manu¬ 
facturers (OEMs). Banyan’s OEMs in¬ 
clude: Convergent Technologies 
(Unisys), Lee Data, Northern Telecom, 
Proteon, Tallgrass Technologies, TRW, 
and Wang. The firm stands poised to 
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Poised for the 
market's expanding 
local and wide area 
networking needs, 
Banyan’s VINES 
delivei^s sophisticated 
Unix-based operating 
software with 
distinctive, integrated 
communications 
options. 

BRICE BONWILL 


capitalize on its strengths in a market 
that sees the need for its communica¬ 
tions and large-system capabilities. 

Banyan manufactures and sells 
three proprietary' servers that are opti¬ 
mized for network file-server functions. 
vines is included in the price for each. 
The Banyan Network Server (BNS), 
which sells for $17,245 to $19,995, and 
the Desk Top Server (DTS), at $8,995 
to $12,995, are based on die Motorola 
68000 running at 10 MHz with a bus 
speed of 4.7 MHz (see table 2). The 
Corporate Network Server (CNS), an 
80386-based platform, is Banyan’s high- 
end server, listing at a breathtaking 
$31,995 for a model with 320MB disk 
storage and 8MB of RAM. 

The company also markets a hard¬ 
ware upgrade kit to convert a 68000- 
based BNS into a 386-based CNS. Ban¬ 
yan can outfit its servers with an inte¬ 
grated uninterruptible power supply 
for $725 and eidier a 60MB or 150MB 
tape drive, for $1,895 or $2,495, respec¬ 
tively. The servers have three separate 
buses for memory, disk I/O, and exter¬ 
nal I/O, wiiich improves performance 
by eliminating bottlenecks (figure 1 on 
page 119 shows the bus architecture). 

All servers running vines are inter¬ 
operable and w'ork togedier on one 
LAN. Banyan supports a maximum of 
four network interface cards (NICs) in 
one server, except the 80286 version, 
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Banyan’s documentation is extensive, but well-organized. A technically minded 
VINES novice should have no problem installing VINES/386 right out of the box. 


which supports only two NICs. The 
NICs can be the same or a mix of the 
board types supported. 

Workstation support, vines supports all 
IBM systems in the PC and PS/2 fami¬ 
lies, and true IBM compatibles, running 
DOS as workstations. The workstation 
loads three programs: BAN.COM, 
TOKBAN.COM (for Token-Ring), and 
ECPBFS.COM (Banyan’s redirector), 
requiring just under 110KB to enable 
the NIC and the redirector. The IBM 
Token-Ring board requires no device 
drivers on a Banyan network. 

The memory consumption is high 
compared with Novell (which is about 
60KB, depending on the NIC, for driver 
and redirector), but is offset by the low 
overhead Banyan’s 3270 gateway im¬ 
poses on the workstation. The 3270 
support program with the hot key en¬ 
abled requires an additional 67KB of 
RAM; without the hot key, the program 
requires only 40KB. Gateways available 
for MS-Net and Novell networks usually 
require 150KB to 200KB of RAM on the 
workstation. To run programs requiring 
NETBIOS calls, the user must load a 
NETBIOS emulator at the workstation, 
using an additional 30KB of RAM. 

Disk drives. Increasing numbers of 
LANs are moving to storage capacities 
of more than 1GB. Banyan servers sup¬ 
port a maximum 2.5GB of disk storage 
on a server, but achieving that capacity 
is costly because of Banyan’s policies 
on disk drives. Banyan proprietary serv¬ 
ers require that Banyan supply replace¬ 
ment and additional drives. The com¬ 
pany tests and initializes every disk. If 
the disk does not have a Banyan elec¬ 
tronic signature on the media, vines 
refuses to work with it. Banyan uses 
drives from Fujitsu, Maxtor, Micropolis, 
and Quantum, but because of the sig¬ 
nature, Banyan users are forced to buy 
replacement parts from Banyan at a 
cost much higher than street prices. 

Even in Compaq Deskpro 386 
servers, vines recognizes only internal 
Compaq drives running on the Com¬ 
paq controller. It supports no external 
drives on Compaq servers. 

Tape drives. Banyan markets 60MB and 
150MB tape backup units; only Ban¬ 
yan’s proprietary tape drives back up 
Banyan servers in a Unix file format. 
The drives must be installed on and 
run from the server. The server does 
not need to be shut down, and a 
backup that requires only a single tape 
can run unattended. 

vines backup/restore facilities offer 
many choices for backing up the serv¬ 
er’s hard disk. The drives support full 
system backups, incremental backups, 


or selective backups by file or service. 
Administrators can automate backup 
initiation based on day of the week and 
time of day, enabling them to back up 
in low-activity periods. 

The operating-system scheduler 
assigns the backup task a low priority; 
thus, the time required for a backup 
varies. On a lightly loaded server, the 
operation can fill a 150MB tape in less 
than 30 minutes. The limited tape drive 
size and the requirement of running 
on the server can be an administrative 
nuisance for large multiserver LANs, 
whose servers have large disk capaci¬ 
ties. Not only must backups be run on 
each server instead of from some cen¬ 
tral location, but tape swapping can be 
time-consuming. 

Banyan tape drives are acceptable 
for systems with a hard disk smaller 
than 500MB, but for larger systems, 
Banyan does not offer a complete solu¬ 
tion for backup. The company has no 
announced plans for increasing tape 
capacity or supporting other manufac¬ 
turers’ tape drives 

SMOOTH TALKING 

The vines resource-naming service, 
StreetTalk, is a powerful integrating fac¬ 
tor in Banyan software. StreetTalk is a 
distributed database for all named re¬ 
sources in the network. Resources can 
be users; services, such as shared file 
volumes, shared printers, and host 
gateways; or lists, such as administrator 
list (AdminList) or access rights list 
(ARL). The name structure has three 
tiers, separated by @ symbols: 

OBJECT@GROUP@ORGANIZATION 

This structure not only uniquely names 
a resource, but also identifies an orga¬ 
nizational structure within the resource 
name. For example, StreetTalk would 


list John Doe in sales at XYZ company 
as JOHN DOE@SALES@XYZ (blanks 
are acceptable in names). 

StreetTalk supports nicknames, 
such as JohnD for the above example, 
thereby eliminating the need to enter 
long names; the software resolves the 
relationship automatically. StreetTalk 
also accepts the wild-card indicator * at 
any level: *@*@XYZ matches any 
name within XYZ organization. 

StreetTalk’s power stems from 
vines’ ability to dynamically and glo¬ 
bally exchange StreetTalk database in¬ 
formation among servers in the net¬ 
work, whether servers are located lo¬ 
cally over LAN cable or remotely over 
WAN links, such as high-level data link 
control (HDLC), X.25, or Banyan’s 
Async. Each server on a Banyan net¬ 
work automatically maintains a Street- 
Talk table with the names and locations 
of every group known to the network. 
When a process requests connection to, 
or information about, any object on the 
network, the local server uses that net¬ 
work address to resolve the request. A 
user logging on to the network at any 
location is recognized and admitted 
based on information entered once on 
his home file server. 

Multiple servers exchange Street- 
Talk information at group level via au¬ 
tomatic server-to-server communica¬ 
tions called outbound blasts . Outbound 
blasts occur whenever a new server 
joins the network, when the administra¬ 
tor adds or deletes group or service 
information, and every 12 hours from 
the time the last server came on line. 

In contrast, 3Com Corporation’s 
single logon results from a naming ser¬ 
vice running on a single server, which 
then controls all network access. This 
strategy requires that the administrator 
define all users on the name server, 


116 


PC TECH JOURNAL 


PHOTOGRAPHY • BLAKESLEE/LANE 














TABLE 1: Banyan Proprietary Servers and Network Options 



BNS 

CNS 

DTS 

VINES/286 

VINES/386 

Recommended users 

15 to 60 

20 to 100 

5 to 25 

2 to 12 

5 to 40 

CPU 

68000 

80386 

68000 

80286 

80386 

Clock speed 

10 MHz 

20 MHz 

10 MI Iz 

6, 8, and 

16, 20, and 





10 MHz 

25 MHz 

RAM 

2 to 8MB 

4 to 24MB 

2 to 5MB 

2 to 16MB 

4 to 16MB 

Maximum LAN boards 

4 

4 

4 

2 

4 

Serial communication ports 

30 

30 

12 

4 

12 

Printers supported 

6 

10 

6 

5 

6 

Maximum disk storage 

1.8GB 

2.5GB 

664MB 

314MB^ 

600MB* 

Battery backup 

Internal 

Internal 

External 

External 

External 

a VINES/396supports a maximum of two ESDI or two ST-506 drives. 
b VINES!286supports a maximum of two ST-506 drives. 


Banyan’s proprietary servers—the CNS, BNS, and DTS—all come with VINES; Banyan also sells VINES/386 and VINES/286 soft¬ 
ware for other hardware platforms. The CNS, which was introduced in April 1988, is Banyan’s top-of-the-line server. 


which then is critical to access all serv¬ 
ers on the LAN, but is difficult to sup¬ 
port over WAN links. 

Novell administrators define each 
user on each server to which the user 
is granted services. Novell’s naming 
scheme can entail substantial adminis¬ 
trative overhead on a very large inter¬ 
network. The Novell MAKEUSER utility 
simplifies the process by allowing for 
batch additions and deletions of users, 
but still entails managing resource ac¬ 
cess on a server-by-server basis. 

Resource sharing on a vines net¬ 
work is logical and simple to adminis¬ 
ter. As a network gains users, services, 
resources, and servers, users and ad¬ 
ministrators see more resources listed 
on die menus. To end users, a Banyan 
network appears as a single system; file 
servers are not separate entities, but 
unseen pieces of the whole. 

TIGHT SECURITY 

vines security is tightly integrated with 
StreetTalk. Every network resource, ser¬ 
vice, and communications link has an 
ARL that specifies the users authorized 
to access the resource. 

vines establishes network security 
when AdminLists are created. Admin- 
Lists are StreetTalk lists that contain 
individual names or lists of names of 
users who can modify the StreetTalk 
catalog and manage specific parts of 
the vines network. End users can ex¬ 
clude even the system administrator 
from looking at their files—an attrac¬ 
tive feature for security-conscious sites. 

Security is enforced at several 
points in vines, including server con¬ 
sole operation, server-to-server inter¬ 
network data exchange, service access, 
and user network login. Server console 
operation includes passwords required 


for some potentially destructive or in¬ 
vasive options, such as field-service di¬ 
agnostic routines. 

Three classes of access are avail¬ 
able: unrestricted access permits two 
networks to exchange all information 
and appear to be one network; re¬ 
stricted access allows two networks to 
exchange only Network Mail, not 
StreetTalk names; and secure access 
permits no exchange of information. It 
is provided for sites that want to share 
the same physical media, but have no 
internetwork communications between 
some Banyan servers. 

ARLs define the security for file 
access at the directory level (root and 
subdirectory), but not at the file level. 
vines has four access levels for files: 
control access allows complete control 
of a directory, including create, modify, 
read, delete files and subdirectories, 
control access rights, and delete direc¬ 
tory; modify access allows create, mod¬ 
ify, read, and delete; read access allows 
read and copy rights; and null access 
explicitly excludes a user from all 
rights to a directory. Subdirectories 
with no ARLs specified automatically 
use ARLs of their parent directory, vines 
also supports setting file sharing/ 
executing attributes at the file level. 

Service access has multiple levels 
of security, depending on the service 
type. For example, file services imple¬ 
ment the ARL, which identifies who can 
access files and at what level users can 
access file information at the directory 
level. Other services permit restricting 
use to a specific user, group, or organi¬ 
zation, based on StreetTalk name. The 
Systems Network Architecture (SNA) 
gateway service can restrict use all the 
way down to the logical unit (LU) level, 
also based on StreetTalk name. 


With version 3.0, Banyan has im¬ 
proved on the password-only level of 
security with the introduction of VAN- 
Guard, a new standard service. VAN- 
Guard offers features that prevent un¬ 
authorized system entry, including pass¬ 
word encryption, unauthorized login 
tracking, restricted internetwork initia¬ 
tion, and no session reply (which pre¬ 
vents unauthorized access to network 
traffic). In addition, VANGuard offers 
password modification and expiration, 
limiting users to certain logon times or 
certain physical locations, and control 
of dial-in access. 

DIAGNOSING VINES 

vines includes diagnostic facilities for 
all supported hardware and software 
components. These include a logging 
facility that automatically records infor¬ 
mation such as logins, logouts, and er¬ 
rors for each service, plus a general 
system log. 

Banyan's hardware diagnostic facil¬ 
ities cover all server components. A 
vines server monitors for hardware and 
software errors and attempts to recover 
automatically. If, for example, a LAN 
board in the server does not respond 
to a check, after a period of time the 
system automatically resets and reini¬ 
tializes the LAN board. In some failures, 
the system reboots the server. This 
happens if the system detects a mem¬ 
ory parity error: the system records the 
problem and reboots the server. Ban¬ 
yan provides diagnostic utilities for 
each supported LAN interface board at 
the workstation level. 

Netman, an optional Banyan prod¬ 
uct (described below), performs real¬ 
time monitoring of network resources 
and load; it is licensed by server. Net- 
man monitors and accumulates error 
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counts for all network interfaces (LAN 
NICs and WAN communications boards) 
in the server. An administrator can 
evaluate activity and problems on the 
LAN by reviewing this information. 

HELPING THE ADMINISTRATOR 

StreetTalk’s propagation of user rights 
across an entire network greatly facili¬ 
tates administration of a large multiser¬ 
ver configuration. The system identifies 
administrators by including their Street- 
Talk name in an AdminList. vines cre¬ 
ates two such lists. Users on a server 
AdminList are authorized to add and 
delete services on a server, as well as 
to add new servers and organizations 
to the network. Users on a group Ad¬ 
minList manage all of the resources in 
that group, including users, lists, nick¬ 
names, and services; they also can cre¬ 
ate new groups. 

The NEWREV utility handles up¬ 
grades to Banyan workstation software. 
vines detects old versions on the work¬ 
station and invokes NEWREV at logon; 
this automates the download of new 
versions of vines workstation software 
to the PC after installing changes to 
vines on the server. 

vines has shortcuts for manage¬ 
ment functions. For example, profiles 
are logon scripts containing a series of 
vines and DOS commands that the 
administrator can save to a file, recall, 
and modify. Banyan profiles are similar 
to Novell scripts or DOS batch files. 

The system maintains a profile for each 
user and executes it when the user 
logs on to the network. All services are 
mapped or linked within a profile. 

vines file services manage DOS file 
storage on server disks; in explaining 
the services, Banyan uses the terms 
network drive , file service , and file vol¬ 
ume interchangeably. A file sewice is 
equivalent to one volume whose size is 
limited only to the physical capacity of 
a single disk. One disk can be defined 
as several volumes, each of which must 
be defined as a separate vines file ser¬ 
vice. A file cannot exceed the size of a 
single physical disk. A file service as 
viewed from a client’s PC is the normal 
DOS disk structure (that is, root direc¬ 
tory with subdirectory file structure). 

The SETDRIVE command maps a 
PC to a file service. Drives can be 
mapped through the user profile or by 
entering SETDRIVE at the DOS prompt 
on the workstation. Search drives are 
equivalent to DOS path search capabil¬ 
ity for executable files only. 

vines supports the open systems 
interconnection (OSI) standard with 
both its own protocols and industry- 


TABLE 2: Banyan Pricing on Servers and Options 


PRICE 

SERVERS 


BNS (2 to 4MB of RAM; 80 to 146MB hard disks) 

$17,245 to 19,995 

CNS (4 to 8MB of RAM; 80 to 320MB hard disks) 

23,795 to 31,995 

DTS (2 to 3MB of RAM; 52 to 146MB hard disks) 

8,995 to 12,595 

VINES/286 

1,895 

VINES/386 

4,995 

OPTIONS 


2 to 8MB memory for Banyan servers 

1,895 to 8,895 

Persyst four-line communications board 

850 

Banyan ICA six-line communications board 

1,500 

Console required for BNS, CNS, and DTS 

395 

Uninterruptible Power Supply (included on BNS and CNS) 

725 

60 to 150MB tape for VINES/286 and /386 

1,895 to 2,495 

Asynchronous remote dial-in 

1,495 

Asynchronous terminal emulation 

1,545 

Mail 

995 

Netman 

575 

Network PC/print 

495 

Server-to-server IAN 

1,000 

Server-to-server WAN 

1,595 

Systems Network Architecture (16 to 96 sessions) 

2,990 to 5,990 


LAN administrators must weigh cost against consistency. All of Banyan’s end-user 
oriented, extra-cost options have a standard menu interface and configuration. 


standard protocols (figure 2 diagrams 
the relationship between vines and the 
OSI model), vines also supports DOS 
2.0 to 3.3 file-system calls. 

vines print services facilitate the 
sharing of printers. Like all vines re¬ 
sources, each print service has an as¬ 
signed StreetTalk name. A print task 
executes in the background on die 
local PC and a print service is defined 
at the server. Widi version 3.0, a PC on 
the network can have its locally at¬ 
tached printer function as a network 
printer, in addition to the printers at¬ 
tached directly to the server. 

Print jobs are spooled to the serv¬ 
er’s hard disk and despooled to a net¬ 
work printer. Options include printing 
banner pages with each job, despooling 
jobs based on form type, and sending a 
standard character string before and 
after printing each job (to assure that 
the printer is reset to a normal state). 
Users have complete control over their 
jobs, and system administrators can 
manipulate entire queues. A user can 
have all three printers mapped as net¬ 
work printers or a combination of local 
and network printers. 

ROOTING VINES 

Server hardware setup and installation 
of vines is a moderately advanced task 
and requires a technically able installer 
who is prepared to answer all the 
questions at software prompts. Yet, for 


a product as sophisticated as vines, the 
process is remarkably easy. 

vines for Banyan hardware is dis¬ 
tributed on a V^-inch tape cartridge. 
vines/286 and vines/386 are distributed on 
diskettes. Installation documentation 
accompanies the hardware and soft¬ 
ware. Banyan controls the use of its 
products (Network Mail, Netman, Gate¬ 
ways, terminal emulations, and/or 
server-to-server WAN) through a tedi¬ 
ous system of server and option keys. 

The server key is a 23-pin hard¬ 
ware-protection device that connects to 
parallel port 1 on the server; it identi¬ 
fies the optional features purchased. 
vines automatically validates and per¬ 
mits die use of optional features ac¬ 
cording to the key contents. The server 
key must be in place while the server 
is operating, which introduces a point 
of failure in the overall system. You can 
remove the key after power up, but the 
risk of its not being installed to reini¬ 
tialize the server outweighs any advan¬ 
tage to taking it out. 

Banyan outlines detailed perfor¬ 
mance considerations that administra¬ 
tors should study when configuring 
services. Each service requires com¬ 
puter resources (memory and CPU cy¬ 
cles) to execute, vines swaps services to 
the system disk when memory is short 
for executing services. If swapping 
reaches too high a level, the entire 
server’s performance degrades. 
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Banyan’s proprietary servers have a unique design, separating communications, 
memory, and storage I/O into three separate buses to enhance system throughput. 


As options are added, the adminis¬ 
trator can reconfigure their authoriza¬ 
tion on the server key. An option key 
comes with each option; the adminis¬ 
trator transfers authorization from the 
option key to the server key by tempo¬ 
rarily attaching the option key to the 
server key and selecting the appropri¬ 
ate transfer at the server console. Once 
you reconfigure the server, you can 
remove the option key and reattach a 
printer to the server key. This process 
requires an on-site operator to install 
such software-only options as Network 
Mail and Netman. Transferring options 
between servers can be cumbersome, 
requiring location of the correct option 
key, deinstalling the option, and then 
reinstalling it on the second server. 

Apart from the potential problems 
introduced by option keys, installing 
vines is a model of simplicity—easier 
on Banyan proprietary servers than on 
a Deskpro 386, due to die interrupt, 


direct-memory access (DMA), and I/O 
port limitations of all AT-bus PCs. After 
installing all desired ports and network 
boards and noting the settings for each, 
the installer boots the intended server 
using the vines Install/Utility diskette. 
The software then leads you through 
instructions for reformatting the disk 
for Unix, installing the other 12 dis¬ 
kettes, and configuring the server to 
recognize the ports and LAN boards. 

The system requests a unique 
server name, the first organization and 
group name, and die name of the user 
who is classified as the server system 
administrator. The administrator selects 
and monitors servers by server name; 
server names cannot change later with¬ 
out a reinstallation. After loading the 
software and defining the hardware, 
the installer reboots the server, which 
automatically proceeds to the final 
phase of installation—the definition of 
groups, users, and services. 


LINES OF COMMUNICATION 

When PC Tech Journal editors asked 
Banyan customers why they chose 
vines, the answer almost always was 
“communications.” According to Ban¬ 
yan, many of its users see Banyan’s SNA 
gateway as a solid communications link 
between the LAN and an SNA host. 
Banyan provides its server-based com¬ 
munications facilities on three add-on 
boards available through the company. 

The Intelligent Communications 
Adapter (ICA), introduced in April 
1988, is die primary communications 
product. It supports SNA, HDLC, Async, 
X.25, and TCP/IP. The ICA board works 
with either 8- or 16-bit slots; it has an 
on-board 286 and 312KB of RAM sup¬ 
porting six lines (ports). 

Each port supports all protocols 
and asynchronous speeds up to 19.2 
kilobits per second (Kbps); however, 
ports 1 and 2 take advantage of the 
board’s DMA controller in synchronous 
mode, and only these ports can sup¬ 
port synchronous line speeds of up to 
64 Kbps. Using a DMA controller re¬ 
duces the load on the board by passing 
a block of information to the 286, re¬ 
lieving it from processing each charac¬ 
ter. Thus, it is important to assign syn¬ 
chronous services to ports 1 and 2. 

All server models except vines/286 
support multiple ICA boards; vines/286 
supports only one board. Each board 
supports multiple protocols simultane¬ 
ously on different lines. Banyan gives 
explicit instructions for determining the 
communications load on each board; 
the company rates the ICA board as 
having a total aggregate throughput of 
144.8 Kbps. To determine total demand 
on each board, the calculation is: 

(Line n Load = Load Factor * Line Speed) 

and 

(Total Load = Linel Load + Line2 Load + 

. . . + Line6 Load) 

For example, an SNA service has a 
load factor of .04 on ports 1 and 2 of 
an ICA board. A 64-Kbps link on line 1 
or 2 yields a line load of (64 * .04) or 
2.36 Kbps. On ports 3 through 6, an 
SNA service has a load factor of 1.2 and 
an upper limit of 19.2 Kbps, which 
yields a line load of 23.04 Kbps. Asyn¬ 
chronous services have load factors of 
2.3 for block and 2.4 for character pro¬ 
tocol, regardless of port, vines’ sched¬ 
uler sets priorities for lines on a board 
in descending order with line 1 being 
the highest priority. 

A second communications board, 
the Persyst DCP-88/VM, is the ICA’s 
predecessor. It differs from the ICA in 
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BANYAN VINES 


FIGURE 2: The OSI Model and Relative VINES Components 


OSI REFERENCE 
MODEL LAYERS 


VINES standard and proprietary protocols and elements relate well to the OSI 
model. Banyan’s Unix base enhances its portability to other platforms and systems. 



VINES ARCHITECTURE 


/ • : ~~ ' T 7 : ~ ' 

7 

VINES SERVICES (FILE, PRINT, NETWORK 

MAIL, NETBIOS EMULATION, 

AND THIRD-PARTY) 

VINES TASKER, UNIX, AND DOS 


VINES MATCHMAKER DATA¬ 
TYPE REPRESENTATIONS 


VINES MATCHMAKER REMOTE 

PROCEDURE CALLS 


VINES INTERPROCESS COMMUNICATIONS 
PROTOCOL (IPC) 

VINES SEQUENCED PACKET PROTOCOL (SPP) 
TCP, UDP 


VINES INTERNET PROTOCOL 

VINES INTERNET CONTROL PROTOCOL 

VINES ADDRESS RESOLUTION 

PROTOCOL 

VINES ROUTING UPDATE PROTOCOL 

X.25, X.3, X.29, IP USED BY TCP, ICMP, 

AND NETBIOS 


VINES FRAGMENTATION PROTOCOL 

DRIVERS FOR BLOCK ASYNCH. HDLC, 
TOKEN-RING, ETHERNET, AND 

OTHER LANS 

IEEE 802.x STANDARDS 


BROADBAND. BASEBAND, POINT-TO-POINT, 
AND TWISTED PAIR 



that it supports bisynchronous commu¬ 
nications, does not support X.25, has a 
maximum transmission speed of 19.2 
Kbps for synchronous and 9.6 Kbps for 
asynchronous communications, and is 
limited to a total aggregate throughput 
of only 38.4 Kbps. The third board, 
from Eicon Technology Corporation, is 
used solely for X.25 communications at 
speeds up to 56 Kbps. 

WIDE OPEN 

Banyan’s WAN communications offer¬ 
ings fall into three categories: server- 
to-server, host mainframe or minicom¬ 
puter gateway and terminal emulation, 
and remote PC dial-in. The administra¬ 
tor must configure all communications 
facilities at the server’s console. 

Banyan supports multiple proto¬ 
cols for WAN server-to-server communi¬ 
cations. Each method has associated 
incremental costs. Async is the least 
expensive, HDLC next, then X.25, but 
all offer a consistent interface for com¬ 
munications between servers. 

Of course, implementing a WAN 
over any medium communicating in 
the thousands-of-bits-per-second range 
does not provide die same end-user 
response times as LAN connections. 
vines supports the scheduling of un¬ 
attended calls to remote servers on the 
basis of time of day and day of week; 
thus, sites can take advantage of off- 
peak, long-distance rates. 

vines supports terminal emulation 
for most mainframe and minicomputer 
environments through either its Async, 
IBM 3270/BSC, or IBM 3270/SNA termi¬ 
nal emulation options. Once services 
are defined and started, end users ac¬ 
cess them completely through menus. 

Asynchronous terminal emulation 
support includes VT-100, VT-52, IBM 
3101, and teletype (TTY) emulation. 
Banyan licenses this option per server, 
with the largest CNS server supporting 
a maximum of five ICA boards, provid¬ 
ing a maximum of 30 asynchronous 
lines for both Async and Remote PC 
Dial-in (see table 1 for maximum ser¬ 
vices per server). Banyan’s Async ser¬ 
vice supports only the Kermit file-trans¬ 
fer protocol. The lack of XMODEM and 
other file-transfer protocols is a serious 
deficiency. Third-party software from 
vendors such as Trellis Software sup¬ 
port a broader range of protocols on 
Banyan networks. 

Banyan licenses the IBM 3270/SNA 
option per server, which provides for 
any PC on the network to start a termi¬ 
nal and/or printer session with any IBM 
mainframe supporting remote 3270 
SNA communications. This emulation 


feature is available in 16-, 32-, 64-, and 
96-session increments. 

The 3270/SNA gateway emulates a 
3274/76 communications controller that 
connects via leased or dial-up synchro¬ 
nous facilities to an IBM front-end 
communications processor (3705/20/ 
25/45) at speeds of up to 56 Kbps. 

Each gateway service supports a maxi¬ 
mum 32 sessions and uses one port on 
the ICA board. 

Interviewed users of Banyan’s SNA 
and asynchronous services uniformly 
agree that the services are extremely 
reliable. According to users, the SNA 
sendee compares favorably with termi¬ 
nals and coaxially attached PCs with 
3270 boards running at the same com¬ 
munications speeds. 

Banyan supports file upload/ 
download under two different methods. 
One uses a time-sharing option (TSO) 
edit and list facilities; the other re¬ 
quires that IBM’s INDSFILE 3270-PC 
File Transfer Program be installed on 
the mainframe. The gateway has the 
capacity for a user to have as many as 


four simultaneous terminal sessions ac¬ 
tive, capture print data to a file, or 
print directly to a local printer or a 
network printer. Banyan does not sup¬ 
port 3270 emulation via direct token¬ 
ring connections, nor does it support 
channel speed connection. These op¬ 
tions would eliminate the need for 
front-end processors (37x5) to have 
3270 terminal emulation over the LAN. 

Banyan’s bisynchronous communi¬ 
cations facilities support IBM BSC/3270 
mainframe connections in 32- or 64- 
session packages. The emulation is sim¬ 
ilar to SNA/3270 functionality in that it 
provides 3270 terminal emulations over 
bisynchronous communications facili¬ 
ties. The maximum transmission speed 
using this protocol is 9.6 Kbps. (How¬ 
ever, CNS does not support the PER- 
SYST board, so BSC cannot be sup¬ 
ported on that server.) HDLC is sup¬ 
ported for integration over leased-line 
facilities at speeds up to 19.2 Kbps. 

TCP/IP is a newly (April 1988) sup¬ 
ported protocol for server-to-server in¬ 
tegration over TCP/IP backbones, vines 
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IWo new DESQviews. 

They’re everything you want in 
windowing environments. 

And less. 


DESQview” is the operating environment 
that brings OS/2" 1 power to DOS. And it lets 
you, with your trusty 8088,8086,80286, or 
80386 PC, leap into the next generation in 
PC productivity. For not much money. 

And without throwing away your favorite 
software. 

Introducing DESQview 2.2 

And now, DESQview 2.2 adds capabilities, 
performance, and compatibility enhance¬ 
ments you've been asking for: 

Like being able to fine tune DESQview 
performance "on the fly." Run Lotus 
Express and Metro. And the Intel Connec¬ 
tion Co Processor. Even use the DOS 4.0 
shell with DESQview. Have DESQview 
automatically install Quattro, Sprint, Aldus 
PageMaker, Microsoft Excel, Word Perfect, 
Dataease and as many as 80 other programs. 
And using the DESQview API, be able to 
dynamically link them. 

More bang; less bytes 

While other programs get bigger, 
we've worked to make DESQ¬ 
view smaller. And we've succeed¬ 
ed in a big way on PCs and 
PS/2™s with extended, EMS 3.2 
(AboveBoard), EEMS and EMS 
4.0 memory—as well as on 386 
PCs and PS/2s. For example, 
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like Paradox 386, and IBM Interleaf simulta¬ 
neously with your favorite DOS programs. 

All with the speed and performance you 
expect out of your 386. And with protection 
against 'misbehaved' programs. 

Promise and performance 

And, of course, both DESQviews have all 
the features that made prior versions the 
popular choice in operating environments. 
The ability to multi¬ 
task in 640K and 
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Did you buy another envi¬ 
ronment that hasn't lived up 
to your expectations? Trade 
up to new DESQview See 
coupon below. 


For programmers, DESQview's 
API, with its strengths in inter¬ 
task communications and mult¬ 
itasking, brings a quick and 
easy way to adapt to the future. 
With the API's mailboxes and 
shared programs, programmers 
are able to design programs 
running on DOS with capabili¬ 
ties like those of OS/2. 


DESQview overhead on EMS 4.0 and 386 PCs 
can be as low as 10K on EGA/VGA PCs. And 


DESQview actually increases memory 30K on 
CGA PCs; 20K on monochrome and Hercules 
PCs. That's good news for users of big desktop 
publishing, CAD and database programs. 

Introducing DESQview 386 

For users of 80386 PCs and PS/2s (or PCs with 
80386 add-in boards, such as the 
Intel Inboard 386), there's 
DESQview 386 (a combination of 
DESQview 2.2 and the new 
QEMM-386 Quarterdeck Expanded 
Memory Manager, version 4.2). 
DESQview 386 gives you extraordi¬ 
nary power. Run text, CGA, EGA, 


VGA, and Hercules programs in windows and 
in the background. Run 32-bit 386 programs, 


beyond. View pro¬ 
grams in windows 
or full screen. 

Transfer data. Access DOS via menus. Dial 
your phone. And create keystroke macros 
within and between programs. 

Our story gets better and better 

If there's any doubt about our commitment to 
your PC and PS/2 productivity, just look at 
our accomplishments over the years. We think 
you will understand why PC Magazine gave 
DESQview its Editor's 
9871 ard for "The Best 

® Alternative to OS/2," why 
readers of InfoWorld twice 
voted DESQview "Product of 
the Year," why, by popular vote 
at Comdex Fall for two years in a row, DESQ¬ 
view was chosen "Best PC Environment" in 
PC Tech Journal's Systems Builder Contest. 

DESQview lets you have it all now. 


_1 NFQ - 1986 

WORLD [AND 

PRODUCT 
O F T H E 

YEAR 


DESQview System Requirements: IBM Personal Computer and 100% compatibles (with 8086,8088,80286, or 80386 processors) with monochrome or color display; IBM Personal System/2* Memory: 640K recommended; for DESQview itself 0- 

145K* Expanded Memory (Optional): expanded memory boards compatible with the Intel AboveBoard; enhanced ejpanded memory boards coi .* 

one diskette drive and a hard disk*Grapnics Card (Optional): Hercules, IBM Color/Graphics (CGA). IBM Enhanced Graphics (EGA), IBM Persoi 
bles* Modem for Auto-Dialer (Optional): Hayes or compatible* Operating System: PC-DOS 2.04.0; MS-DOS 2.0-3.3* Software: Most PC-DOS and 
TopView 1.1* Media: DESQview 2.0 is available on either 5-1 /4" or 3-1 /2" floppy diskette. 

Trademarks are property of their respective holders: IBM, OS/2, PS/2, Lotus, Express, Metro, Quattro, Sprint, Aldus, PageMaker, Intel, Above Board, Inboard, Hercules, Mouse Systems, Hayes, Microsoft, Windows, Excel, Word Perfect, Dataease, 
Paradox 386, Interleaf, TopView. 



Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (213) 392-9851 FAX: (213) 399-3802 
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BANYAN VINES 


supports TCP/IP as a router for both 
vines packets and non-viNES packets so 
that a host system can route message 
traffic via the TCP/IP routing feature of 
vines. Banyan also produces a software 
package, called TCP/PC, that allows a 
PC to execute both vines workstation 
software and TCP/IP terminal software 
simultaneously. 

Remote PC dial-in enables a user 
to dial in to the network from a PC 
and work as a locally attached node 
over an asynchronous line. The slow 
operation of asynchronous communica¬ 
tions makes this option useful only for 
limited transmission applications and 
thus requires planning. This is a useful 
service for remote sites with one or 
two PCs that need to access the mail 
system or take advantage of some other 
service, such as an SNA connection. 

MAIL CALI 

Banyan licenses its server-based, full- 
function electronic mail (E-mail) op¬ 
tion, Network Mail, on a per-server 
basis. Network Mail uses StreetTalk’s 
naming service for addressing and dis¬ 
tributing mail messages, and vines net¬ 
work routing facilities for transporting 
mail. The package is menu driven. 

Within each mail service are mail¬ 
boxes; within each mailbox are folders; 
and within each folder are mail mes¬ 
sages. vines automatically creates two 
folders, GENERAL and WASTEBASKET, 
in each user’s mailbox upon assign¬ 
ment to a mail service. Users create 
additional folders as needed. 

GENERAL is the default folder in 
which mail messages are saved. When a 
user deletes a message, it is not de¬ 
stroyed immediately, but moved to the 
WASTEBASKET folder. Users can re¬ 
trieve and move messages from 
WASTEBASKET back to one of the orig¬ 
inal folders. WASTEBASKET folders are 
emptied automatically every day at 3:00 
a.m. through a process called JANITOR 
that vines schedules. Once JANITOR 
runs, all deleted messages are gone. 

A system administrator can move a 
user’s mailbox to another mail service 
or delete an entire mailbox, but only 
the original user can manipulate the 
contents of the mailbox. The system 
administrator can, however, restrict the 
total number of messages users accu¬ 
mulate. Users must delete extra mes¬ 
sages to create or receive new mail. 
Banyan Mail supports carbon copies, 
blind carbon copies, certified mail, and 
an address book facility that lets end 
users create mailing lists. Banyan offers 
a mail gateway toolkit as part of the 
applications programming interface 


(API) tools (see the sidebar “Banyan 
APIs Arrive” on page 123). 

vines handles mail routing trans¬ 
parently to users. Mail routing between 
servers in a vines network depends on 
how the servers are connected. For 
servers connected via permanent links, 
LAN cable, or WAN direct connection, 
mail exchanges continuously. For tem¬ 
porary dial-up links, vines transfers mail 
automatically when the link is active. 
Banyan also offers a facility to indicate 
forced routing to intermediate servers 
when mail has to traverse two or more 

A [though Banyan’s Net- 
man is an optional network 
monitoring tool for VINES, 
its troubleshooting services 
are essential to any LAN. 


transitory links as would be the case if 
servers were using periodic dial-up 
links for mail transfers. 

Consider a network with three 
servers, A, B, and C, that are physically 
located in California, Texas; and Vir¬ 
ginia; all servers have server-to-server 
(WAN) options installed using tempo¬ 
rary dial-up connections between serv¬ 
ers. Server B communicates with both 
A and C but at different times during 
the day, and server A never has a phys¬ 
ical link with C or vice versa. In this 
case, users on either A or C would 
have to specify forced routing for the 
respective users on the opposite serv¬ 
ers. Mail destined for users on C from 
A and to A from C would be routed to 
B in a store-and-forward manner and 
delivered to the end user when either 
A or C temporarily links with B. 

NETMAN TO THE RESCUE 

Netman is an optional network moni¬ 
toring software tool for vines. Licensed 
per server, it reports on the overall ac¬ 
tivity of individual servers, services, and 
connections (such as server NICs). Net- 
man provides extensive information 
gathering and display, but does not 
record statistics to a log file because 
the files would be too large to be use¬ 
ful. Without a data-recording capability, 
it is extremely difficult to do trend and 
performance analysis and capacity plan¬ 
ning based on day and time-of-day ac¬ 
tivities. Nevertheless, Netman is a valua¬ 
ble tool for troubleshooting, perfor¬ 


mance monitoring, and capacity plan¬ 
ning. It is essential for any network. 

Netman is menu-driven and is in¬ 
voked from either the operator console 
or any PC on the network. The first 
menu displays all servers on the net¬ 
work that can be marked for study. 
Netman displays all marked servers in a 
vines Network Summary Menu with one 
line per server. Each entry shows 
server name, server load averages, mes¬ 
sage average per second, total mes¬ 
sages in and out since Netman became 
active, message drops, and swapping 
average (average swaps from memory 
to disk per second over one minute). 

Netman’s menu offers three basic 
options. The first is Display I/O Statis¬ 
tics, which shows performance count¬ 
ers for vines IP (internet protocol) and 
IP traffic, and for all of the server’s net¬ 
work interfaces (LAN and WAN). This 
menu also provides access to menus 
that display disk usage statistics or de¬ 
tails about any network interface, such 
as total number of messages in and out 
over the interfaces, as well as errors 
and more specific interface data. 

The second option is Display Ser¬ 
vice Statistics, which enables selection 
of a server and displays statistics about 
services running on the server. This 
option provides data on the activity lev¬ 
els of services, which assists die admin¬ 
istrator in improving performance. 

The third option is Display Neigh¬ 
bors, which shows the configuration of 
active nodes in the network connected 
to the server selected. The information 
displayed is for each network interface 
(LAN and WAN) into the server; also 
displayed are the nodes attached to 
each interface. The nodes have accom¬ 
panying information, such as LAN ID, 
network ID, and StreetTalk name of the 
user logged in via the interface. This 
display facilitates viewing active server 
network interfaces as well as current 
users of those interfaces. 

A JUDGMENT CALL 

Evaluating LAN server performance is 
difficult because of the myriad variables 
(see “The LAN Performance Challenge,” 
Steven S. King, June 1988, p. 46). 

Speed of file reads and writes is but a 
single dimension of performance to 
consider in a large, complex LAN that 
offers many services and supports 
many users who are performing a wide 
variety of related and unrelated tasks 
all at the same time. 

In addition to file I/O, some issues 
to assess regarding a LAN server’s per¬ 
formance are the work environment, 
the functions supported by the LAN, 
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loads created by services, acceptable 
ranges of performance for all services, 
internetwork performance, and perfor¬ 
mance under load. In environments of 
even 30 or 40 DOS workstations on a 
server, LAN servers are subject to low 
demand levels most of the time. 
Spreadsheets, word processors, E-mail, 
and related printing are still the pri¬ 
mary PC applications running LANs. 
Loading executable files and docu¬ 
ments, printing, and transferring large 
files are usually the largest sources of 
network load, but are of short duration. 

Communications services do not 
place large loads on servers because of 
coprocessors and the slow speeds avail¬ 
able for external communications. Oc¬ 
casionally, LAN servers must handle 
very heavy loads for short periods 
when many users’ requests coincide. 
The speed and performance of the net¬ 
work topology must be accounted for 
and held constant. 

Even taking this perspective, two 
important areas give indication of a 
LAN server’s performance: acceptable 


BANYAN APIs ARRIVE 

Banyan anticipates the release of a 
vines Application Toolkit in the first 
half of this year. The toolkit will pro¬ 
vide APIs and instructions for devel¬ 
opers to create distributed applica¬ 
tions based on a vines server inte¬ 
grated with the vines networking soft¬ 
ware. It may be difficult to get enthu¬ 
siastic about another proprietary LAN 
API, but Banyan’s Unix soul may be 
its salvation. 

Essentially, the toolkit will open 
up the underlying Unix System V to 
developers. It will provide access to a 
Unix login shell on the server, a sub¬ 
set of standard Unix System V com¬ 
mands, and a DOS-Unix bridge file 
service that allows access to develop¬ 
ment files from either operating sys¬ 
tem. Standard Unix System V com¬ 
mands supported include utilities for 
creating and compiling source code, 
the vi text editor, and several Unix 
utilities. Banyan refers developers to 
die Unix System User’s Manual for 
System V for information on sup¬ 
ported standard commands. 

The toolkit package will include 
software, documentation, and an op¬ 
tion key to authorize installation of 
the toolkit on the server. The 
documentaion consists of six separate 
sections covering the architecture def¬ 
inition, application developer’s guide, 
application developer’s reference, 


speed of response under light loads 
and graceful degradation under ex¬ 
treme loads. Acceptable speed is the 
speed of a hard disk on an AT-class sys¬ 
tem. Graceful degradation implies that 
a system under load may slow down or 
generate recoverable error messages, 
but not crash in a way that jeopardizes 
data integrity or the operation of other 
file servers or workstations. 

Using the simple yardstick of ac¬ 
ceptable speed and graceful degrada¬ 
tion, Banyan performs well, indeed. PC 
Tech Journal's network performance 
utility, LANPERF, which measures the 
throughput in kilobytes per second 
(KB/s) of applications making DOS 
calls, was applied to vines on an IBM 
Token-Ring Network, with a 16-MHz 
Compaq 386 server with 6MB of RAM 
and 8-MHz IBM PC/AT workstations. 
vines ran LANPERF tests with through¬ 
put generally twice that of an uncached 
AT’s hard disk. As block size is in¬ 
creased, Banyan’s performance rises to 
as much as twice that of the tested AT’s 
hard disk. A series of read tests in 


mail gateway programming interface, 
TCP/UDP programming interface, and 
X.25 programming interface. 

The vines Architecture Definition 
gives an overview of vines, the rela¬ 
tionship of its components to the OSI 
model, and descriptions of vines inter¬ 
process communications and Banyan 
applications. It provides a good over¬ 
view of vines structure and how it re¬ 
lates to users and developers. 

The vines Application Developer’s 
Guide provides detailed background 
on the development process, using 
StreetTalk, vines’ remote-procedure 
call generator (Matchmaker), the vines 
tasking system, communications calls, 
integration of a service with vines, re¬ 
leasing services into distribution, and 
an example of developing a service 
from start to finish. Matchmaker is 
designed to make production of ser¬ 
vice-client interfaces automatic across 
Banyan networks. Remote procedure 
calls permit a client to make a re¬ 
quest from a provider called a service. 
In code, these requests are like local 
procedure calls, but the client and 
service provider are usually separate 
machines on a LAN or WAN. 

The vines Application Developer’s 
Reference contains information about 
vines resources, system limits, using 
Matchmaker, and detailed explana¬ 
tions of the basic 74 calls and 20 


using 64 blocks of increasing block 
sizes (1 to 4,096 bytes) yields the fol¬ 
lowing results for sequential reads: 


BLOCK SIZE THROUGHPUT (KB/s) 


(bytes) 

AT 

NOVELL 

BANYAN 

i 

2 

3 

3 

10 

18 

39 

32 

64 

27 

50 

72 

256 

23 

59 

135 

512 

29 

63 

99 

1,024 

50 

96 

105 

2,048 

76 

96 

118 

4,096 

102 

97 

159 


Clearly, Banyan leads in through¬ 
put for a single station, but a user with¬ 
out a stopwatch might be hard-pressed 
to see the difference. In rerunning the 
read test using only one block at each 
block size, the numbers became stag¬ 
gering. Banyan’s buffering of IK blocks 
at the workstation yields throughput 
numbers at the level of a RAM disk for 
large block sizes. Novell’s high perfor¬ 
mance at 236-byte blocks reflects DOS 
buffering. Using a single block is an 
upper limit test that might reflect 


commands provided by the toolkit. 
The three interface references—mail, 
TCP/UDP, and X.25—contain detailed 
explanations of the interfaces and 
additional calls provided with each. 
Supporting the calls and commands 
of the toolkit is software that the 
administrator installs in the directory 
structure. 

Banyan has been slow in provid¬ 
ing adequate tools for third-party de¬ 
velopers of Banyan-specific software. 
The company does have an Indepen¬ 
dent Developer’s Assistance Program 
(IDAP) and publishes the vines 
Programer’s Reference, which pro¬ 
vides information on the interface 
between DOS and viNES-resident soft¬ 
ware on the PC, but these tools and 
assistance have not allowed develop¬ 
ers to write server-based applications. 

To be competitive with Novell 
NetWare and Microsoft LAN Manager 
networks in the future, sophisticated 
APIs are critical. The Banyan API Tool¬ 
kit is a well conceived attempt to rec¬ 
tify this situation. Banyan’s Unix base 
may provide an inducement to the 
large pool of skilled Unix developers 
to work on Banyan-specific applica¬ 
tions. For in-house corporate system 
developers, the APIs will be a wel¬ 
come addition to Banyan’s attractive 
features for corporate-wide systems. 

—Chet Schuyler 
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throughput achieved for small transmis¬ 
sions between a workstation and a 
server. The previous table of many 
blocks is a better approximation of typ¬ 
ical office automation utilization. The 
following are results for overlaid reads: 


BLOCK SIZE THROUGHPUT ( KB/s ) 


(bytes) 

AT 

NOVELL BANYAN 

1 

1 

3 

2 

10 

13 

27 

21 

64 

81 

163 

125 

256 

295 

541 

406 

512 

396 

62 

649 

1,024 

60 

94 

925 

2,048 

120 

95 

117 

4,096 

65 

93 

156 

With six stations running LANPERF 

reading 64-block files, 

Novell and Ban- 

yan run very 

close. Individual station 

throughput dropped to about half that 
of an AT hard disk. Results for sequen¬ 
tial reads with six PCs are as follows: 

BLOCK SIZE 

THROUGHPUT (KB/s) 

(bytes) 

NOVELL 

BANYAN 

1 

39 


19 

10 

380 


185 

64 

159 


232 

256 

163 


202 

512 

165 


224 

1,024 

218 


206 

2,048 

187 


225 

4,096 

259 


229 


PC Tech Journal's experience and 
that of many network users have 
pointed out that factors such as buffers 
defined on the PC, duration of the test 
period, and block size used in a test 
greatly influence the figures LANPERF 
delivers. The speed of sequential reads 
and writes on a Banyan 386-based 
server are certainly acceptable and on a 
par with Novell. (LANPERF is available 
for downloading from PCTECHline.) 

Performance degradation on a 
Banyan network, as on a Novell net¬ 
work, is predictable and tolerable. In 
our testing, a Banyan server running 
version 3.0 crashed repeatedly running 
LANPERF. Upgrading to version 3.01 
solved the problems. Yet, even in a 
crash, Banyan exhibits some redeeming 
qualities: a Banyan server crashes with 
a grace unheard of in LAN file servers. 
The server console displays a register 
dump and a message to type HELP to 
receive further assistance. Among die 
options offered are to dump server 
memory to disk, display registers, and 
reset the server. 

After saving memory to disk, 
choosing RESET restarts the server. 
During the server’s initialization, the 
system asks the operator whether or 
not to save the memory dump file to 


diskette. Once the server restarts, all 
service workstations can resume activi¬ 
ties widiout rebooting or reconnecting 
to the network. This ability to recon¬ 
nect is available even when a server 
has been powered down. Individual 
services on a Banyan server always can 
be shut down and restarted without 
disrupting other services. 

A COMPANY’S PERFORMANCE 

With the introduction of vines/386, Ban¬ 
yan delivers a solid network operating 
system with many attractive features for 
firms looking for a big-system solution 

B any an’s API toolkit lets 
developers access Unix func¬ 
tions that underlie VINES, 
thereby greatly expanding 
the network’s power. 


to their LAN needs. Banyan’s integrated 
communications capabilities and Street- 
Talk naming service are its greatest 
strengths. The company provides a plat¬ 
form for WANs providing mail and 
communications services to a variety of 
hosts. Banyan’s API toolkit offers in- 
house developers access to the Unix 
functions that underlie vines, thereby 
greatly expanding the power of vines 
for firms interested in doing their own 
network-specific development. 

Banyan’s technical strength should 
place it in the first rank of LAN ven¬ 
dors, but the company’s estimated 1988 
sales of $45 million seem modest com¬ 
pared with Novell’s estimated $250 mil¬ 
lion. Banyan has suffered from weak 
marketing and underdevelopment of 
distribution channels. It is a small firm 
with fewer than 400 employees and a 
relatively small dealer base of about 
100. It is fair to ask whether Banyan 
can meet the multiple development 
needs for LANs in the near future. For 
example, Banyan has backed away from 
a stated goal of supporting OS/2 work¬ 
stations in die first quarter of 1989 to 
stating that OS/2 support will come at 
some future date. Banyan is working 
with Oracle Corporation to develop an 
SQL server implementation, but has 
announced no definite date. 

On the other hand, Banyan already 
has many installations of several hun¬ 
dred PCs. Continental Grain has 10 
servers in New York with more than 


350 stations, a 56KB satellite connec¬ 
tion to two servers in Geneva, Switzer¬ 
land, and two 3270 SNA gateway con¬ 
nections to its mainframe in Chicago. 
The gateways are used not only by the 
New York staff: the Geneva users sign 
on to the Chicago host through the 
New York LAN simply by invoking the 
3270 program on their PCs. Larry 
Stouder, Information Center Manager 
for Continental Grain, says the gateway 
has performed well under heavy use. 

Potential customers must weigh 
these strengths and weaknesses against 
those of the competition. Novell, for 
example, has made gains in its commu¬ 
nications capabilities and significant 
improvements in its gateway products. 
NetWare is a strong operating system 
with many large installations running. 
Moreover, Novell long ago opened the 
doors to third-party developers (see 
“Developing for NetWare,” Ralph Davis, 
August 1988, p. 108) and, as market 
leader, has attracted significant develop¬ 
ment effort from outside software and 
hardware developers. Banyan plans to 
release its own APIs this year. 

In addition, Microsoft’s OS/2 LAN 
Manager will be a force in the LAN 
marketplace. The choices are difficult, 
but Banyan’s distinctive communica¬ 
tions and connection capabilities are 
attractive, and if a good dealer with a 
proven track record is available, Ban¬ 
yan is a strong contender in the LAN 
purchase decision. 

Banyan has consistently marketed a 
technically sophisticated product, deliv¬ 
ering WAN capabilities, resource shar¬ 
ing, and an integrated resource-naming 
system. Its entire line is targeted for 
the high-end LAN market—multiserver, 
geographically dispersed LANs with ex¬ 
tensive connectivity needs among dis¬ 
similar systems. Banyan networks admi¬ 
rably meet the needs of the target audi¬ 
ence by offering reliable, integrated 
communications services along with a 
solid LAN operating system. 

Banyan Systems Incorporated 
115 Flanders Road 
Westboro, MA 01581 
5081898-1000 

BNS; CNS; DTS; VINES/286; VINES/386 (For 
pricing, see table 2, p. 118.) 
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Btice Bomvill is president of System and 
Network Solutions, a Virginia-based consult¬ 
ing firm specializing in total network inte¬ 
grating solutions for PC LANs, including 
connections to mainframes and systems soft¬ 
ware. He has installed numerous Banyan 
networks using multiple topologies. He also 
has installed Novell and 3Com networks. 
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THERE ARE FOUR WAYS 

TO MEASURE THE 

SPEED OF A LAN. 



Ours only wins in three of them. 


1* How fast does it install. 



We have no competition in this category. LANLink 5X installs 
in about fifteen minutes, and it doesn’t take a technician to do it. 
Since LANLink 5X uses standard parallel or RS-232 serial ports, 
installing a network means little more than connecting the cable 
and loading the software. 

With hardware LANs, installation can easily take two days- 
one to set it up and one to tweak it. And it also takes someone 
who really knows what he’s doing. That is, someone expensive. 

How fast does it transmit. 



Okay, this is the category we don’t win; the hardware LANs 
are generally a little quicker. At least, they are under optimal condi¬ 
tions. which is how they rate themselves. 

But LANLink 5X is pretty quick, too. At half a megabit per second, 
it’s way out ahead of any other software LAN, and right at the heels 
of the hardware types. Which, of course, are far more expensive. 

How fast does it maintain. 

The real cost of a network is not so much the initial price as it is 
the continuing outlay for maintenance-adapting it to changing needs. 
That’s something LANLink 5X does practically on its own. 


Running under PC-MOS/386™ or PC-DOS, it turns your server PC 
into a multi-tasking controller, driving a truly expandable LAN that 
is easily and quickly upgradable. 

A hardware LAN, on the other hand, becomes obsolete as new 
technology is introduced. And, to keep the network up and running 
as applications change, you need the attentions of a technician, on 
a continuing basis. A very well-paid technician. 

:• How fast can you pay for it. 

Now we’ve arrived at the bottom line, where LANLink 5X is 
toughest to beat. You can install a five-user LANLink network for 
about the same cost as the LAN board in a board-driven network. 
On top of that, factor in what you save on installation and mainte¬ 
nance time, and the difference is pretty dramatic. 

LANLink 5X is available immediately, and it comes with a money- 
back guarantee. Its price of $595 includes a server and a satellite 
module plus the network operating 
system. Additional satellites are avail¬ 
able for $125. 

For complete details on the fast¬ 
est software-driven network avail¬ 
able. call 800-451-LINK. 

LANLink 5X. Because three out 
of four ain’t bad. 

3577 Parkway Lane. Norcross. GA 30092 (404) 448-5465 FAX (404) 263-6474 
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“C" WINDOWS... 

C" POWER... "C" FLEXIBILITY.. 




...SEE VITAMIN C 

The leader in windows and data 


Screen from Enerlogic’s Home Control System 

“Our screens had to be simple, self-explanatory, and easy enough 
for the general public. Vitamin C let us accomplish this faster and 
easier than we thought possible.” — Jeff Perkins, President 


HERE’S WHY... 

you time and money with 

- Multiple & Bullet-proof 
Windows - Overlapping & Pop-up 
Windows - Zoom & Move & Scroll 
Windows - Hide & Access any time 
Data Entry - Formatting & Validation 
Help - Context Sensitive 
Menus - Pop-up & Pull-down & Multi-level 
Keyboard Handler & Idle Function 
Text Editor & Printer Output Functions 
VCScreen option for interactive code generation 


FAST! FLEXIBLE! VERSATILE! RELIABLE! 

Veteran C programmers have known the unmatched perfor¬ 
mance of Vitamin C for years. Now, everyone is finding that 
Vitamin C—the pioneer in data windows—is j ho. user inter¬ 
face. High level functions mean the fast track to better applica¬ 
tions. 

What’s the secret? 

Power—that’s easy to use. Open-ended design—for unparal¬ 
leled adaptability . And VCScreen—our interactive screen 
painter and code generator—it’s second to none ! 

30-DAY MONEY BACK GUARANTEE! 

■ Free Complete Library Source Code 

■ Free Technical Support 

■ Free Bulletin Board System 

■ Free From Royalties 

VITAMIN C for DOS - Still only $225 including source! 

for OS/2, UNIX, XENIX, VMS - CALL! 

VCScreen - Sill! only $149 (requires Vitamin C) 

Reference Database - $50 (requires Norton Guides) 

ORDER TODAY 
(214)416-6447 

Box 112097 

Carrollton, Tx 75011-2097 

Specify compiler when ordering. Requires 
IBM PC, XT, AT, PS/2 or compatible. Include 
UPS shipping: $3 for ground, $6 for 2nd day 
air, $20 for overnight. $30 if outside U.S. All 
funds must be in U.S. dollars drawn on a U.S. 
bank. 
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turbo c 2.0 \ 

Borland International 
1800 Green Hills Road 
RO. Box 660001 
Scotts Valiev, CA 95066-0001 
800/543-7543; 408/438-8400 

PRICE: $149.95 


CIRCLE 349 ON READER SERVICE CARD 


T urbo C 2.0 from Borland Interna¬ 
tional is a complete C develop¬ 
ment package for the systems 
developer. Particularly strong graphics 
support and a new source-level debug¬ 
ger should remove any final objections 
professional developers may have had 
to working with Turbo C. (For a review 
of version 1.5 of Turbo C, see “Turbo 
and Quick Weigh In,” Marty Franz, Feb¬ 
ruary 1988, p. 72.) 

The integrated environment in¬ 
cludes a debugger, C compiler, make 
utility, C preprocessor, librarian, an ex¬ 
tensive library of functions including 
those in Unix and the ANSI draft stan¬ 
dard, and a stand-alone, Help program. 

The language implementation fol¬ 
lows the emerging ANSI standard very 
closely, although the documentation 
places more emphasis on the Ker- 
nighan and Ritchie definition, detailing 
the extensions to that generally ac¬ 
cepted textbook standard. Turbo C sup¬ 


ports all six memory models specific to 
80x86 processors (including the tiny 
model for .COM programs) and the key 
words near, far, and huge for mixed- 
model programming. The package uses 
the non-ANSI key word interrupt for 
interrupt handlers. 

In the library of include files and 
function calls, the most important ANSI 
extension that is not implemented is 
localization , which allows a C program 
to specify, for example, that currency 
amounts be formatted in accordance 
with the conventions of a particular 
country. This is one of the more vola¬ 
tile parts of the ANSI C standard; many 
C-library implementers have adopted a 
wait-and-see attitude. Borland supplies 
the Unix function calls applicable to 
DOS that are not in the ANSI C stan¬ 
dard, as well as a complete interface to 
DOS and BIOS services and support 
for writing interrupt handlers in C. 
These are standard components of any 
serious C-compiler package. 

The Borland C compiler includes 
an outstanding package of graphics 
functions. Instead of providing only the 
customary support for CGA, EGA, 

MCGA, and VGA, Turbo C has incorpo¬ 
rated routines that allow the developer 
to use the capabilities of Hercules, 
AT&T, PC3270, and 8514 graphics 
adapters. Moreover, these graphics 
functions are hardware-independent. 
The Turbo C library can detect which 
adapter is present, the maximum hori¬ 
zontal and vertical resolution, and 
color capability of the system. If you 
ever again are faced with a program 
that asks whether you have a Hercules 
board or an EGA, you will know that 
its developer did not use Turbo C. 

The integrated environment is 
based on a WordStar-like editor, which 
can be configured to some extent, but 
which allows only one window onto 
the users source code. Single key¬ 
strokes activate menus for controlling 
the built-in make utility, compiler, 


linker, and debugger; they also access 
help for any of these components or 
for any function in the library. 

Many professional developers 
probably will prefer to use a separate 
editor over the limited editor of the 
integrated environment. This choice is 
supported by stand-alone versions of 
the compiler and linker and by a make 
utility that is more powerful than the 
make utility in the integrated environ¬ 
ment. A good program editor can inte¬ 
grate these into its own environment 
by means of macros. 

The debugger, new to version 2.0, 
allows the developer to set breakpoints 
and watch expressions (whose current 
value is displayed in a separate win¬ 
dow) and two modes of source-level 
tracing (one mode treats a function call 
as a single step, the other mode traces 
into the function). Like other debug¬ 
gers, it allows the developer to switch 
between the screen generated by the 
program under test and the screen that 
contains the debugger information. 

This works flawlessly, even when the 
program generates output in graphics 
modes not supported by DOS, includ¬ 
ing the Hercules graphics mode. 

The stand-alone Turbo Debugger, 
sold with the Turbo C Professional 
package ($250), provides more power¬ 
ful debugging capabilities than the de¬ 
bugger in the integrated environment. 

A useful additional utility for this do-it- 
yourself environment is a memory- 
resident program called THELP, which 
displays information for any function in 
the library with a hot-key combination. 
(For a complete review of Turbo De¬ 
bugger, see “Turbo Debugging,” Ben 
Myers, January 1989, p. 46.) 

Compilation and execution perfor¬ 
mance is a vital consideration for de¬ 
velopers, and Turbo C is among the 
best. On compilation benchmarks with 
maximum optimization, Turbo C typi¬ 
cally compiles a program three times 
faster than Microsoft C. Compilation 
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speed actually improved by about 10 
percent over version 1.5, despite addi¬ 
tion of the integrated debugger. 

The code generated is virtually 
unchanged (see “Highly Polished C 
Code,” Philip N. Hisley, June 1988, 
p. 76). The only exception is a slight 
improvement in long arithmetic. Thus, 
on CPU-intensive benchmarks, Turbo C 
still falls behind Microsoft C 5.0 and 
watcom C, but is slightly faster than 
Microsoft QuickC. In the runtime li¬ 
brary, Turbo C file I/O functions are 
about 25-percent faster than version 
1.5, moving it ahead of watcom C and 
Microsoft C in this area. 

Turbo C 2.0 is a good choice for 
the professional developer, and it re¬ 
tains its attractions for the newcomer to 
C. Its integrated debugger is a welcome 
addition, although some may wish to 
supplement it with the stand-alone 
Turbo Debugger for the capability of 
placing a breakpoint on a change in an 
expression. For developers of software 
that use graphics, Turbo C is particu¬ 
larly appealing because of its painless 
support of a wide range of graphics 
adapters. This support, along with its 
integrated debugger, puts Turbo C 2.0 
far ahead of the pack. 

—NICK JACOBS 


MEMORY LANE 2.0 

Group L Coiporation 
481 Carlisle Drive 
Herndon, VA 22070 
800/672-5300; 703/471-0030 


PRICE: $99 



CIRCLE 350 ON READER SERVICE CARD 


S ifting through tens of megabytes of 
data on a hard disk to find a par¬ 
ticular phrase or portion of text 
buried in a file can be tedious. These 
situations will only become more fre¬ 
quent as larger hard-disk drives be¬ 
come more common. 


Group L Corporation has devel¬ 
oped an efficient solution to this 
problem—Memory Lane 2.0, a termi- 
nate-and-stay-resident (TSR), text-index¬ 
ing program for hard disks. 

A hot key accesses Memory Lane 
from DOS or applications. From the 
main menu, the user enters the text to 
be located and selects the files or 
groups of files to be searched. The 
appropriate keystrokes also invoke a 
search of unindexed files. 

As Memory Lane searches, it lists 
the names of the files that have suc¬ 
cessful matches, called hits. Once the 
search is complete, the user can 
browse these files by positioning a dis¬ 
play window on the desired text. 
Phrases can be copied from these dis¬ 
plays and placed into other files. Mem¬ 
ory Lane can translate between file for¬ 
mats such as dBASE, WordPerfect, Micro¬ 
soft Word, and IBM DisplayWrite. This 
translation is automatic when die text is 
retrieved. 

Memory Lane also creates sets, 
called folders , of logically related files 
that are useful for creating views of 
content-oriented files. These files can 
share a common feature, such as being 
created with Microsoft Word or con¬ 
taining common text patterns. Folders 
are independent of the directory struc¬ 
ture of the indexed disk; they corre¬ 
spond to Memory Lanes index. They 
can span directories and include all 
files that may contain references to cer¬ 
tain projects. 

The search text does not have to 
be kept in special directories; the soft¬ 
ware will search whatever directory 
organization it encounters on a disk. 
Memory Lane will index and search 
only on standard ASCII text and nu¬ 
meric characters, however, and 
searches are not case sensitive. 

Several options are available for 
searching. Memory Lane recognizes a 
wild-card symbol, matching any single 
word (in a phrase) or combination of 
characters combined with an explicit 
text fragment. The product also offers 
proximity searches. 

OR and AND relationships be¬ 
tween search criteria are also possible. 
The main menu allows entry of as 
many as three phrases that have an OR 
relationship. Locating files with an AND 
criterion between the search phrases is 
more complicated and requires succes¬ 
sive searches to locate all phrases. 

The Memory Lane menu guides 
the user to many administrative op¬ 
tions, including which files to index, 
limiting searches to files in certain sub¬ 


directories or to those created before 
or after a certain date, and monitoring 
directories for new or updated files. In 
the latter case, the software automati¬ 
cally reindexes those files or prompts 
the user to invoke the index function. 

Automatic indexing sounds useful, 
but in practice, it is overbearing. After 
a file is updated or edited and the ap¬ 
plication exits to DOS, die automatic 
indexer engages, monopolizing the 
machine for about a minute while it 
creates the index. Fortunately, user- 
controlled indexing is the default. 

Group L’s design of Memory Lane 
is well diought out. For example, the 
package includes a set of control files 
that outline some basic parameters 
about how the software operates. One 
file contains entries that tell Memory 
Lane which files to ignore and which 
to monitor for changes. The default 
collection ignores .EXE and .COM files. 
Another file lists frequently occurring 
words, called stop words , that greatly 
slow down a text search. Stop words 
such as of and , and the are ignored 
when a file is indexed. 

Other files control translations of 
formatted text into standard ASCII from 
the various applications known to 
Memory Lane. The user can edit these 
files directly; no configuration program 
needs to run to change them. Memory 
Lane monitors these files and recog¬ 
nizes changes immediately. 

Although indexes do take up disk 
space, the user can adjust the index 
size by trading size for access speed. 
The index size can be either 15 or 30 
percent of the total amount of data. 

The 15-percent level results in slower 
search speeds, but can index 30MB of 
data; the 30-percent level can index 
16MB of data and provides the fastest 
searches. 

In tests at 15-percent overhead, the 
indexes for 5.2MB of data files require 
826KB of memory and take 20 minutes 
to create on a 12-MHz AT-compatible 
system with a Seagate ST-225 hard disk. 
Searches in 5.2MB of data are quick. 
Memory Lane locates files containing 
a single word in 40 seconds. Longer 
phrases require less time (less than a 
few seconds), while wild-card and 
proximity searches take longer. 

Memory Lane is good at what it is 
designed for: helping users organize 
and locate information on hard disks. 
Many PC users will find the product 
useful. It saves time and alleviates frus¬ 
tration by helping users organize files 
with a minimum of effort. 

—PAUL FIRGENS 1 'liTmiin m 
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THE PllOGKAMIEKS SHOP 


helps save time, money, and cut frustrations. Compare, evaluate, and find products. 


FREE Product Literature 

Quickly and efficiently sort 
through a jumble of products 
without risk or hassle. Learn the 
details on every product we carry, 
direct from the manufacturer. 
Don’t wait. Get it fast, free, first- 
class the day you call 
800-421-8006. 

Mention “PT389” 


MetaDesign 

by Meta Software. Diagram complex 
system models with graphics/text 
processor. Automatically maintains 
relationships, recreates associated text 
and objects upon edit. Hierarchical 
structure, hypertext links to subpages 
of text or graphics. Use standard 
graphic objects or create own. $329 


New Discoveries 

MKS LEX & YACC 

by Mortice Kern Systems. Compiler 
construction tools for DOS. Combined 
package to generate program mod¬ 
ules. LEX is lexical analyzer, YACC is 
parser generator. Code generated in 
C language, supports most popular C 
compilers. Compatible with UNIX 
System V. $219 

Mention “PT389” 


Vermont Views 

Vermont Creative Software’s new 
generation of Windows for Data. User 
interface library for forms, windows, 
menus, help, and keyboard handling. 
Menus in any style. Forms can be 
larger than display window, have 
choice lists, context-sensitive help, 
flexible decimal, date, time, and 
toggle fields. Mini word processor. 
International language portability. $349 


386 Development Tools ■ Dbase 


Editors Cont. 



List 

Ours 

386 Assembler/Linker 

495 

399 

386 Max 

75 

69 

FoxBASE+ /386 

595 

399 

High C - 386 

895 

Call 

Hoops/386-32 

575 

489 

Lahey Fortran F77L-EM/32 

895 

Call 

NDP C-386 

595 

539 

VM/386 

245 

209 

Al-Expert Systems 

Exsys Professional 

795 

695 

Personal Consultant Plus 

2950 

2589 

Al-Languages 

ARITY Combination Package 

1095 

979 

PC Scheme LISP - by Tl 

95 

79 

TransLISP PLUS - call MSC 

195 

119 

TURBO PROLOG V2.0 

150 

115 

Turbo Prolog Toolbox 

100 

75 

I Assemblers 

MS Macro Asm 

150 

105 

Turbo Assembler/Debugger 

150 

115 

Visible Computer 80286 

100 

89 

BASIC & Addons 

Exim Toolkit 

100 

85 

LaserPak Professional 

149 

119 

MS QuickBASIC V4.0 

99 

75 

SoftCode - Software Bottling 

80 

69 

True Basic 

100 

Call 

QuickPak Professional 

149 

129 

C Language - Compilers | 


Clipper Summer ’87 
D the data language 
dBASE IV 

dBMAN IV by Versasoft 
DBXL Interpreter 
FoxBASE + - V2.1 
QuickSilver Diamond 


Dbase Addons 


dBASE Tools for C 
dGE - business graphics 
dQuery 

FLIPPER Graphics Library 
IDL Integrated Devt Library 
SilverComm Library 
Tom Rettig’s Library 


List Ours 
695 469 


395 

795 

190 

199 

395 

599 


359 

Call 

179 

149 

249 

379 



List 

Ours 

PI Editor 

195 

159 

SPF/PC - V2.0 

245 

189 

Vedit Plus 

185 

129 

File Addons 

Btrieve ISAM - V5.0 

245 

185 

Btrieve/N - multiuser 

595 

455 

Report Option 

145 

119 

XQL - SQL for Btrieve 

795 

599 

Xtrieve 

245 

189 

c-tree by Faircom - source 

395 

315 

d-tree - data dictionary 

495 

399 

r-tree - report generator 

295 

239 


AZTEC C86 - Commercial 499 

High C-286 - by MetaWare 595 

Instant C/16M 795 

Lattice C - V3.4 450 

Microsoft C 5.1 - w/CodeView 450 


Microsoft QuickC 
w/serial mouse 
Turbo C - by Borland 
Turbo C Professional 


99 

199 

150 

250 


Watcom C6.5 - highly optimized 295 


C Utilities 


C + O Class Library 
with source code 
CQL - SQL for ctree 


195 

444 

395 


CASE & Prototypes 


Compeditor 200 

Dan Bricklin Demo II 195 

Design/OA - graphic design 7500 

Interactive EasyFlow 150 

Matrix Layout - flow chart 150 

MetaDesign by Meta Software 350 

Show Partner F/X - demos 350 


Call 

Call 

699 

289 

299 

75 

149 

115 

179 

Call 


179 

399 

339 


189 

179 

Call 

119 

139 

329 

299 


599 

849 



Dbase Tools 


CLEAR + for dBASE 
Buzzwords Toolboxes 
Dbase Online - 6 pop-up refs. 
dBRIEF w/BRIEF 
dBug - source debugger 
dBX - dBASE III to C 
Genifer - code generator 
Scrimmage by IDL - screen/menu 
R&R Relational Reportwriter 



1 Debuggers 

Periscope II - breakout switch 

175 

139 

Periscope III - 10 MHz version 

1395 

1119 

Sourcer 

100 

89 


COBOL 


MS COBOL V3.0 - OS/2 900 
Realia COBOL 995 


Communications Addons 


C Asynch Manager - Blaise 175 135 

Essential Comm Library 185 159 

Greenleaf Comm Library _ 229 169 


DataBase Mgmt. 


Advanced Revelation 950 779 

CLARION - complete envt. 695 589 

DataFlex - by Data Access 695 599 

Eagle - by Migent 495 419 

Magic PC - visual database 199 179 

Paradox V2.0 725 539 

R:base for DOS 725 539 

Sycero db - single user 495 479 


Development Tools 


C Toolset by Coder’s Source 95 85 

Instant Replay - Nostradamus 150 139 

MKS AWK 99 89 

MKS Lex & Yacc 249 219 

MKS RCS 189 169 

PC-Lint 139 109 

PC-Metric - analyze 199 189 

Plink 86 Plus - overlays 495 299 

PolyMake 149 135 

PVCS Corporate 395 369 

for OS/2 695 659 

Source Print 97 89 


Editors 


BRIEF 195 Call 

Edix 195 159 

Epsilon - like EMACS 195 159 

KEDIT - like XEDIT, V.4 150 125 

Personal Rexx 125 109 


Graphic Addons 


Obj.-Oriented 


Actor 

Smalltalk/V 

Smalltalk/V 286 

Zortech C++ - true compiler 


List Ours 
495 439 

100 85 

200 169 

150 Call 


OS - Support 

MS Windows/286 

99 

75 

MS Windows/386 

195 

149 

Development Toolkit 

500 

369 

MKS Toolkit - Unix shell 

199 

169 

OS/2 Programmer’s Toolkit 

350 

259 

Other Languages 

IntegrAda 

795 

749 

Modula-2 Dev. System 

249 

199 

RPG II complete 

1400 

1299 

TopSpeed MODULA-2 3 Pack 

180 

Call 

TopSpeed MODULA-2 Compiler 100 

89 

Other Products 

AEWindows 

150 

139 

Auto-Might by Pendulum Group 

70 

65 

CO/SESSION 

249 

219 

dQuery/Lib 

295 

279 

Evertrak 

295 

Call 

FM-Plus 

100 

89 

GraphPak 

69 

59 

GraphPak Professional 

149 

135 

Link & Locate + + - ROM MSC 395 

349 

MKS SoftQuad Pub. Software 

495 

459 

MKS VI - VI for DOS 

149 

129 

Norton Utilities Advanced 

150 

109 

PC Tools Deluxe 

80 

75 

PROTEUS Prototype System 

149 

129 

SoftProbe II/TX - debug 

395 

345 

Zap - file xfer « 

95 

89 

| Text Screen Addons 


c-tree - w/r-tree 
CBTREE - Source 
C-Index Turbo 
dBC ISAM III - by Lattice 
dB_FILE - network model 
dB_FILES - by Software Connection 99 79 

dB_RETRIEVE - SQL Varies Call 

Opt Tech Sort 149 119 

WKS Library_ 195 179 


FORTRAN 


FOR_C - FORTRAN 77 to C 750 679 

I/O Pro - screens 149 129 

Lahey FORTRAN F77L 477 429 

Lahey FORTRAN F77L-EM/16 695 629 

Lahey Personal FORTRAN 95 89 

MS FORTRAN - CodeView 450 299 

Spindrift - DOS, windows _ 149 129 


C-scape 399 

C Worthy w/forms 295 

Curses - by Aspen Scientific 119 

with source 289 

Greenleaf DataWindows 295 

for OS/2 395 

Hi-Screen XL 149 

Vitamin C - source, menus 225 

for OS/2 345 

VC Screen - painter 149 

Vermont Views - replaces WFD 395 
with source 790 


Turbo Pascal 


Turbo Analyst 99 

Turbo ASYNCH PLUS 129 

Turbo Pascal 5.0 by Borland 150 

Turbo Pascal 5.0 Professional 250 

Turbo POWER TOOLS PLUS 129 

Turbo Professional 125 

Turbo Programmer_ 549 


379 

Call 

109 

275 

219 

299 

129 

169 

279 

119 

349 

659 


89 

99 

109 

179 

99 

109 

449 


General Addons 


C Tools Plus - V5.0 129 99 

C Utilities - by Essential 185 139 

Greenleaf Functions 209 159 

Greenleaf SuperFunctions_ 265 199 


Essential Graphics 299 229 

with source 598 499 

Greenleaf Makeform-DOS 170 149 

GSS Dev’t Toolkit 495 409 

Halo ’88 - 140+ devices 325 229 

Hoops 3D Graphics 575 499 

MetaWINDOW 195 159 

MetaWINDOW/PLUS 275 229 

PCX Programmer’s Toolkit 90 85 

with source 190 169 

Turbo Plus - Nostradamus 150 139 


Unix/Xenix 


DosMerge 286 
DosMerge 386 
Edix - editor 

JAM JYACC Applic. Mgr. 
Microport System V/286 
Microport System V/386 
MKS Trilogy 

SCO Xenix System V 286 
SCO Xenix System V 386 
Turbo ASYNCH PLUS 


249 
499 
275 
many 
649 
899 
119 
1295 
1595 1299 
129 99 


219 

479 

239 

Call 

599 

799 

105 

999 


Note: Mention this ad. Some prices are 
specials. Ask about COD and POs. Formats 
3" laptop now available, plus 200 others. 
UPS surface shipping add $4/per normal 
item. All prices subject to change without 
notice. 


Established 1983. We carry over 1,100 different products. Call today for complete technical 
information and advice, our catalog, literature, and solid value. 


5-P Pond Park Road 
Hingham, MA 02043 
Mass: 800-442-8070 
or 617-740-2510 1/89 
Telex: 671-5348 
FAX: 749-2018 


800 - 421-8006 


HOURS: 

M-F 8:30 - 8:00 
Sat: 10:00 - 4:00 
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MDBS in 




-vs 



ORACLE 

OPERATION: Embedded SQL fetch program—“SELECT* into empno, ename, job, 
mgr, hiredate, sal, comm, deptno” 

HARDWARE: Standard IBM AT with 640 K RAM. 


No. of Records 

ORACLE 

MDBS III 

1,000 

* 

16.43 sec. 

2,000 

* 

32.68 sec. 

4,000 

* 

65.31 sec. 

10,000 

* 

165.71 sec. 


* Although ORACLE’S license agreement prohibits us from disclosing actual benchmark 
timings, we can say that the phrase “over 10 times faster” was heard many times in and 
around the mdbs testing center that day. 


For a copy of the data on which 
this benchmark was performed, or 
for more information on MDBS III, 
complete and send the coupon or 
call mdbs Sales Support at 
(800) 344-5832. In Indiana call 
(317) 463-2581 and in Canada 
call (416) 733-4380. 



T HE KNOWLEDGE MANAGEMENT COMPAN Y 

Two Executive Drive • P.O. Box 248 
Lafayette, IN 47902 
(317) 463-2581 *(800) 344-5832 
FAX: (317) 448-6428 
Telex: 5106017487 (MDBS LAF UQ) 


□ Yes! I would like to make my own 
benchmark comparison. Please send me 
a copy of the 10,000 record data base 
that was used for your benchmark tests. 

□ Please send me more information about 
the SQL and Distributed Data Base 
features of MDBS III. 

Name/Title __ 


Company. 

Address_ 

City_ 


State/Zip. 
Phone_ 


mdbs and MDBS III are registered trademarks of mdbs, Inc. Other trademarks contained herein are the property of their respective holders. 
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Tech 

Notebook 

A forum for sharing solutions 
to technical problems 


A lthough the use of the expanded 
Zl memory specification (EMS) is 
JL jL prevalent in systems software 
(witness Microsoft Windows, Quarter¬ 
deck’s DESQview, and the plethora of 
RAM-disk and caching utilities), it is not 
as widely used by applications. The 
reason for this is that EMS requires 
low-level capabilities such as software 
interrupts and access to memory at 
arbitrary locations outside of the ad¬ 
dress space managed by DOS (see 
“EMS 4.0 Pulls Together,” Ted Mirecki, 
July 1988, p. 72). 

These capabilities are readily avail¬ 
able in low-level languages used for 
systems software (assembly and C), but 
are difficult or impossible to imple¬ 
ment in higher-level languages used for 
scientific and business applications. 

One of die purposes of EMS, however, 
is to expand the data space available to 
DOS programs, and some of the most 
data-intensive applications are scientific 
ones typically written in a high-level 
language such as FORTRAN. 

This month’s column presents one 
example of an EMS interface for a com¬ 
piled language, FORTRAN (tested with 
Microsoft’s version 4.1). Many scientific 
programs written in FORTRAN need to 
manipulate large amounts of data in 
memory. The procedures, however, can 
be called from other Microsoft lan¬ 
guages and are easily adaptable to any 
compiler with a documented function¬ 
calling protocol. EMS 4.0 is required. 


1 AN EMS PACKAGE 
1 1 FOR FORTRAN 

The programming interface to EMS al¬ 
lows the allocation and mapping of ex¬ 
panded memory in 16KB pages. This is 
not a particularly good unit for high- 
level applications, so one function of a 
high-level language interface is to allow 
the manipulation of memory in more 
useful units. The example given here 
operates on blocks of memory of any 


size convenient to the calling program. 
The blocks can be moved between 
expanded memory and the program’s 
data space, but all processing of data 
must take place in conventional mem¬ 
ory. EMS is used only as a temporary 
repository for data so that the program 
can reuse the data space for other pur¬ 
poses. The concept is similar to saving 
data in a temporary file on disk, but 
with the advantage that the transfers to 
and from EMS proceed at least an 
order of magnitude faster. 

Because these blocks must origi¬ 
nate in and return to conventional 
memory, the size of a block cannot 
exceed that which fits into the pro¬ 
gram’s data space. The minimum size is 
one byte, but each block is stored in 
an integral number of 16KB pages, so 
small blocks waste memory. This EMS 
interface is not intended for simulating 
a record-oriented file in expanded 
memory (for that, use a RAM disk); 
rather, it is intended for transferring 
entire arrays that take up several pages. 

Another issue not addressed by 
this implementation is the processing 
of arrays that are too large to fit in the 
data space in conventional memory. A 
virtual-array EMS interface for that pur¬ 
pose will be presented in a future Tech 
Notebook. 

Two assembly-language source files 
demonstrate the EMS interface. 
EMSSUBS.ASM (listing 1) contains pro¬ 
cedures that are generally useful with 
any organization of EMS memory, 
while the procedures in EMBSUBS.ASM 
(listing 2) implement the functions that 
are specifically block-oriented. All of 
the procedures are written for the 
huge memory model and for the call¬ 
ing sequence of Microsoft FORTRAN. 
Function arguments are passed by ref¬ 
erence (using far addresses) and are 
pushed in left-to-right sequence, so that 
at entry to the procedure, the address 
of the last argument in the calling se¬ 
quence is closest to the stack pointer. 


1 USING 
1 EMS 


The first step in using expanded 
memory is finding out if it is present. 
EMS requires two components: hard¬ 
ware to map pages into the system 
address space and a device driver 
called the Expanded Memory Manager 
(EMM) to manipulate the hardware in 
response to EMS requests from pro¬ 
grams. To an application program, the 
presence of the EMM is sufficient to 
establish the presence of EMS hard¬ 
ware, because the device driver will 
not install itself at system initialization 
time if the required hardware (an 
80386 processor or an EMS board) is 
not available. 

The function EMSVER (see listing 
1) tests for the presence of the EMM 
using the interrupt-vector method. 
EMSVER obtains the INT 67H vector 
and scans die device name at offset 
10H of the segment to which die vec¬ 
tor points. The EMM is present if the 
string at that address is EMMXXXXO. If 
the EMM is found, EMSVER determines 
the base address of the primary page 
frame and saves it in a global variable 
in the default data segment. Although 
not used by the block interface func¬ 
tions, this value is necessary in other 
EMS access methods. Saving the ad¬ 
dress makes EMSVER generally useful 
beyond this implementation. 

The EMSVER function takes no ar¬ 
guments and returns an INTEGER* 2 
(16-bit) value representing the EMS 
version number supported by the 
EMM, or 0 if the EMM is not installed. 

It also saves the return value in an¬ 
other global variable, so that subse¬ 
quent EMS interface routines can deter¬ 
mine the presence of the EMM without 
repeating the test. The version number 
is initially -1, so if another procedure 
finds this value, it knows that the pres¬ 
ence of EMS was never tested. 

The version number is expressed 
as two binary-coded decimal digits; the 
high-order digit is the integer part of 
the version number, and the low-order 
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TABLE 1: EMM Error Codes from Interface Routines 


ERROR CODE 

DESCRIPTION 

126 (7EH) 

Invalid size (nonpositive) 

127 (7FH) 

EMM driver not installed 

128 (80H) 

EMM software malfunction 

129 (81H) 

EMS hardware malfunction 

131 (83H) 

Invalid handle ID 

132 (84H) 

Invalid EMM function 

133 (85H) 

No handles available 

135 (87H) 

Page request exceeds installed pages 

136 (88H) 

Page request exceeds free-page count 

138 (8AH) 

Page number exceeds handle’s page count 

139 (8BH) 

Invalid physical-page frame 


Error codes greater than 127 are the same as defined in EMS. The others are ex¬ 
tensions to handle situations specific to this high-level language interface. 


digit is the fraction part. For example, 
EMS 3.2 returns 32H. If the calling pro¬ 
gram needs die version number in a 
form that can be displayed, it must ex¬ 
tract the two digits from the returned 
value by obtaining a quotient and re¬ 
mainder modulo 16. 

The second step in using EMS is 
to allocate a block consisting of a num¬ 
ber of 16KB pages. Each successful al¬ 
location request returns an EMS han¬ 
dle , a 16-bit value identifying that 
block. The function that implements 
this is EMBALO (see listing 2). Its pa¬ 
rameters are an INTEGER*4 (32-bit) 
value indicating the number of bytes to 
allocate and an INTEGER* 2 value to 
receive the returned handle number. 
The function returns an INTEGER*2 
error code; 0 indicates that the alloca¬ 
tion request succeeded. 

Most of the error codes returned 
by EMBALO and the other block-inter- 
face EMS functions are the same as the 
codes defined by die EMS documenta¬ 
tion (see table 1). Values below 128 are 
used for error conditions that the EMM 
does not detect, such as the absence of 
the EMM. You must declare the func¬ 
tions as integer types, either explicitly 
or by IMPLICIT statements, because 
their names do not follow the 


FORTRAN implicit typing conventions. 
As a safety precaution, the returned val¬ 
ues are valid whether the functions are 
declared INTEGERS or INTEGERS. 

EMBALO checks the EMS version 
number saved by EMSVER. A value of 0 
indicates that the EMM is not installed; 
in this case, EMBALO returns an error. 
If the value is — 1, then EMSVER was 
never called, and EMBALO calls it to 
test for the presence of EMS. Any other 


value is taken as confirmation that the 
EMM is present and operational. 

The size parameter to EMBALO 
specifies the requested block size in 
bytes, not pages. The function, how¬ 
ever, allocates integral pages by round¬ 
ing the requested size up to the next 
higher page boundary. If insufficient 
pages are available to satisfy the re¬ 
quest, EMBALO returns an error code 
of 135 or 136 and sets the value of the 
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size parameter to the amount in bytes 
of the expanded memory available. By 
calling EMBALO with an impossibly 
large value (the absolute upper limit 
on expanded memory is 32MB), a pro¬ 
gram can determine the amount of free 
memory available. Note that the size 
parameter cannot be a constant be¬ 
cause it is subject to modification. 

The two routines EMBPUT and 
EMBGET (see listing 2) implement the 
actual moving of data between ex¬ 
panded and conventional memory. The 
three parameters to each routine are a 
variable identifying a location in con¬ 
ventional memory, an INTEGER*4 
length in bytes, and an INTEGER*2 
EMS handle identifying an EMS block. 
The first parameter is typically an array 
name, but may also be an array ele¬ 
ment or a variable in a common block. 
The return value is one of the error 
codes from table 1; parameter values 
are never modified. Both functions 
check whether EMSVER had been 
called to establish the presence or ab¬ 
sence of the EMM; this precaution pre¬ 
vents system crashes caused by calls to 
a nonexistent INT 67H handler. 


The address and length parameters 
passed to EMBGET need not be the 
same as those on a previous call to 
EMBPUT for the same handle—you can 
read back a smaller amount and place 
it in a new location. Note, however, 
that any data not read on one request 
can be obtained only by rereading all 
data from the beginning of the block. 

The final action that a program 
must take on an EMS block is to re¬ 
lease it when no longer needed. Other¬ 
wise, the block becomes stranded and 
unavailable to any other process. 

The EMSDEL function (see listing 
1) deallocates a block of expanded 
memory. The only parameter is the 
handle; the return value is the error 
code. The EMSDEL function is gener¬ 
ally useful in any EMS interface imple¬ 
mentation, not only in the block- 
oriented implementation. 

EMBDEMO.FOR, a FORTRAN driver 
program to demonstrate the operation 
of the EMS routines, is available on 
PCTECHline. It moves an array (filled 
with-constants) to expanded memory, 
moves it back to a different location, 
and compares the moved array with 


the original. A make file, EMB.M, is also 
provided on PCTECHline for building 
the executable file. You may need to 
modify it if you use tools other than 
Microsoft development tools. 

This block-oriented EMS interface 
is simple-minded, but it can be of prac¬ 
tical use in many programs that would 
otherwise use disk files for temporary 
data storage. EMS 4.0 has the capability 
of supporting more sophisticated access 
methods. For example, the EMM func¬ 
tion used in EMBGET and EMBPUT to 
effect the actual transfer to or from 
expanded memory allows specifying a 
boundary other than the beginning of 
the expanded-memory block. This 
boundary, however, must be specified 
by page number and offset within the 
page; this is not a particularly useful 
addressing scheme for high-level lan¬ 
guages that deal with data as multi- 
dimensioned arrays or other abstract 
structures. Fine-grained access to ex¬ 
panded memory is most useful if it is 
specified in the same terms that the 
language uses to access conventional 
memory. This, however, is a subj ect for 
a future Tech Notebook. 


LISTING 1: 

EMSSUBS .ASM 

; EMSSUBS 

- Common EMS interface for high-level languages. 

; Copyright (c) 1989 PC TECH Journal and Ziff-Davis Publishing Co. 

; Written by Ted Mi recki 
; Designed for Microsoft FORTRAN 

, but easily convertible to 

: other compilers & 

languages. 



.MODEL 

LARGE 



.DATA 




PUBLIC 

_FRAMSEG, _ 

EMSVER 

_FRAMSEG 

DW 

0 

;PAGE FRAME SEGMENT ADDRESS 

_EMSVER 

DW 

-1 

;* 1 = PRESENCE NOT TESTED 




; 0 = EMM NOT INSTALLED 


.CODE 




EMSVER - Determine if EMM installed, return version no., 
save page frame segment address for future use. 


.FORTRAN SPECIFICATION: 

INTEGER*2 FUNCTION EMSVERO 


RETURNS 0 IF EMM NOT INSTALLED, ELSE VERSION NO. AS 2 BCD 

DIGITS. (I.E. MAJOR VERSION*16 + MINOR VERSION). 



PUBLIC 

EMSVER 


EMSVER 

PROC 




PUSH 

ES 



MOV 

AX,3567h 

;GET INT67 VECTOR IN ES:BX 


INT 

21 h 



MOV 

DI ,10 

;ES:DI->NAME OF INT67 DEVICE 


PUSH 

DS 



MOV 

AX,CS 

;SET DS TO CODE SEGMENT 


MOV 

DS,AX 

;DS:SI->EMM NAME STRING 


MOV 

SI,OFFSET DEVNAME 


MOV 

CX,8 

;LENGTH OF NAME 


REPE 

CMPSB 

;COMPARE NAMES 


POP 

DS 



JE 

EMSVER1 

;DID WE FIND EMM DEVICE? 


XOR 

AX, AX 

;N0: RETURN ZERO VALUE 


JMP 

SHORT EMSVERX 


EMSVER1: 





MOV 

AH,46h 

;YES: GET ITS VERSION NO. 



INT 


67h 

;EMM CALL 


XOR 


AH,AH 

;EXPAND VERSION IN AL TO WORD 


PUSH 


AX 

;SAVE IT 


MOV 


AH,41h 

;GET PAGE FRAME ADDRESS 


INT 


67h 



MOV 


_FRAMSEG,BX 



POP 


AX 


EMSVERX: 






MOV 


_EMSVER,AX 

;MARK THAT WE'VE BEEN HERE 


XOR 


DX,DX 

;RETURN DWORD, JUST IN CASE 


POP 


ES 



RET 




EMSVER 

ENDP 




DEVNAME 

DB 


'EMMXXXXO' 








EMSDEL ■ 

■ Deallocate EMS pages 

for specified ID 


FORTRAN 

SPECIFICATION: 



INTEGER*2 

FUNCTION EMSDEL(ID) 


INTEGER*2 

ID 

- Handle ID 



Returned function value is EMM 

1 error code 




PUBLIC 

EMSDEL 


EMSDEL 

PROC 





PUSH 


BP 

;ESTABLISH STACK FRAME 


MOV 


BP,SP 



PUSH 


DS 



MOV 


AX,83h 

;INVALID ID ERROR 


CMP 


_EMSVER,0 

;IS EMM THERE? 


JBE 


EMSDELX 

;NO, OR HOT TESTED: EXIT W/ERROR 


LDS 


BX,[BP+6] 

;GET ARG ADDRESS 


MOV 


DX, [BX] 

;GET ARG VALUE 


MOV 


AH,45h 

;EMS DEALLOCATE FUNCTION 


INT 


67h 



MOV 


AL,AH 

;ERROR CODE FROM AH TO WORD IN AX 


XOR 


AH,AH 


EMSDELX: 






XOR 


DX,DX 

;RETURN DWORD VALUE, JUST IN CASE 


POP 


DS 



POP 


BP 



RET 


2 


EMSDEL 

ENDP 





END 
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LISTING 2: EMBSUBS.ASM 

; EMBSUBS • EMS Block■transfer interface for high-level languages. 
; Copyright (c) 1989 PC TECH Journal and Ziff-Davis Publishing Co. 
; Written by Ted Mirecki 
; Designed for Microsoft FORTRAN 

EXTRN _FRAMSEGrWORD, _EMSVER:WORD, EMSVER:FAR 

.MODEL LARGE 
.CODE 


MACRO TO GENERATE STANDARD ENTRY SEQUENCE FOR BLOCK ROUTINES: 
GENERATE STACK OFFSET OF ARGUMENTS, 

TEST FOR PRESENCE OF EMM IF NOT DONE PREVIOUSLY, SET UP STACK FRAME 


EMB_ENTRY 

MACRO 

NARGS 



LOCAL 

RETEST, YES, 

MAYBE 


N = 1 


;ARGUMENT COUNTER 


OFFSETN 

= NARGS*4 + 

2 ;OFFSET FROM BP OF NTH ARGUMENT 


REPT 

NARGS 



EQAT 

%N, %OFFSETN 

/GENERATE EQUATE: ARGN = OFFSETN 


N = N 

+ 1 



OFFSETN = OFFSETN 

- 4 


ENDM 



RETEST: 





CMP 

_EMSVER,0 

;IS EMM INSTALLED? 


JA 

YES 

;YES, CONTINUE 


JB 

MAYBE 

/DON'T KNOW: LET'S FIND OUT 


MOV 

AX,127 

/NO: EXIT W/ERROR CODE 


RET 



MAYBE: 

CALL 

EMSVER 



JMP 

RETEST 


YES: 

PUSH 

BP 

/SET UP STACK FRAME 


MOV 

BP,SP 



PUSH 

DS 

/ [BP-23 


PUSH 

SI 

/[BP-4] 


ENDM 




OS/2 
USERS 




Multi Boot: 

The First OS/2 Booting Utility. 


MultiBoot 

• Boots DOS or OS/2 without floppies. 

• Automatically boots your preferred system. 

Order MultiBoot if you: 

• Evaluate or Support OS/2 and DOS. 

• Work in OS/2 and DOS. 

• Want easy access to both operating systems. 

MultiBooteliminates the need for floppy disks to boot your OS/2 or 
DOS operating system and gives you the option to select your choice 
of operating system. 

MultiBoot is designed for OS/2 compatible IBM PC AT, PS/2 and 
true compatibles. Requires DOS version 3.0 and up. Installs easily. 

- INTRODUCTORY OFFER - 

Order MultiBoot For Only 

$49.95* + $3.00 shipping and handling. 

Free upgrade if ordered by February 1, 1989. 

Send check or money order to: 

MultiBoot Bolt Systems, Inc. 4340 East-West Highway 
Bethesda, Maryland 20814. 

or call 1 -301 -656- 7133, and order by Visa/MasterCard. 

Specify 3.5" or 5.25" diskette. FAX: 301-907-8736 

• Maryland residents add 5% sales tax. 


A Product of ■ Systems, Inc. 


EQAT 

MACRO 

XX, WHERE 



.LALL 




ARG&XX 

= WHERE 



• XALL 




ENDM 



EMB_EXIT 

MACRO 

ARGBYTES 



XOR 

DX,DX 

/RETURN DWORD ERROR, JUST IN CASE 


POP 

SI 

/RESTORE REGS 


POP 

DS 



POP 

BP 



RET 

ARGBYTES 



ENDM 




-—— ----- 


EMBALO ■ 

Allocate EMS block of requested number of bytes 


FORTRAN 

SPECIFICATION: 



INTEGERS FUNCTION EMBALO(NBYTES, ID) 


INTEGER*4 NBYTES 



INTEGER*2 ID 

i - Returned EMS handle for allocated memory 


Function value is 0 if successful, else EMM error code 


If error is 

"insufficient memory to satisfy request," 


returned value of NBYTES is 

max EMS memory available. 





PUBLIC 

EMBALO 


EMBALO 

PROC 




EMB_ENTRY 2 

/TAKES 2 ARGUMENTS 


LDS 

SI, [BP].ARG1 

/GET ADDRESS OF LENGTH PARAMETER 


MOV 

AX,[SI] 

/GET DWORD VALUE INTO DX:AX 


MOV 

DX, [SI+2] 



MOV 

BX,3FFFh 

/ROUND UP TO NEXT 16KB 


ADD 

AX,BX 



ADC 

DX, 0 



INC 

BX 



DIV 

BX 

/CALC NUMBER OF 16KB PAGES 


MOV 

CX,AX 

/SAVE THE QUOTIENT 


MOV 

AX,126 

/ERROR COOE FOR INVALID LENGTH 


CMP 

CX,0 

/TEST IF VALID PAGE COUNT 


JLE 

EMBALOX 

/ERROR IF .LE. 0 


MOV 

AH,42h 

/DETERMINE FREE PAGE COUNT 


INT 

67h 



MOV 

AL,AH 

/CONVERT ERROR COOE TO WORD 


AND 

AX,0FFh 



JNZ 

EMBALOX 

/EXIT IF IT'S NOT 0 


CMP 

BX,CX 

/TEST REQUESTED VS. AVAILABLE 


JAE 

EMBAL02 

/OK IF AVAIL >= REQUESTED 


MOV 

AX,BX 

/ELSE CALC AVAIL BYTES 


MOV 

BX,4000h 

/BYTES = PAGES * 16KB 


MUL 

BX 



MOV 

[SI],AX 

/RETURN ACTUAL BYTE COUNT 


MOV 

[SI+2],DX 



MOV 

AX,88h 

/ERROR COOE FOR LACK OF MEMORY 


JMP 

SHORT EMBALOX 


EMBAL02: 

MOV 

BX,CX 



MOV 

AH,43h 

/ALLOCATE PAGES 


INT 

67h 



MOV 

AL,AH 

/CONVERT ERROR COOE TO WORD 


AND 

AX,0FFh 



JNZ 

EMBALOX 

/EXIT IF IT'S NOT 0 


LDS 

SI, [BP3.ARG2 

/GET ADDRESS OF ID PARAMETER 


MOV 

[SI],DX 

/RETURN ID VALUE 

EMBALOX: 





EMB_EXIT 8 


E 

MBALO 

ENDP 




STRUCTURE THAT HOLDS PARAMETERS 

FOR EMS BLOCK MOVE FUNCTION. 


MACRO TO 

FILL THE STRUCTURE DEPENDING ON DIRECTION OF MOVE. 



EMS_MOV 

STRUC 



LEN_LO 

DW 

? 

/DWORD BYTE COUNT OF MOVE 

LEN_HI 

DW 

? 


SRC_TYPE 

DB 

? 

/1=SRC IN EMS, ELSE CONVENTIONAL 

SRCJtAN 

DW 

? 

/EMM HANDLE IF SRC IN EMS 

SRC_OFF 

DW 

? 

/DWORD ADDRESS OF SOURCE 
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AST Premium/386C 
Multiuser, multitasking 
386-CPU powerhouse 
with integrated cache 
architecture. 


AST Premium 386/16 

Cache-based, true 32- 
bit, 386 CPU processing 
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affordable computing. 


AST Premium/286 
Outstanding, industry 
winner for general 
business and technical 
applications. 


AST Premium 386/25 

State-of-the-art 
solution for ultimate 
LAN file service and 
CAO/CAM/CAE. 


AST Bravo/286 
Extra value, quality 
and AT-compatibility 
for business or 
home office use. 


powerful 286 computer. 


AST makes the fastest and highest-quality desktop 
computers in the business world. One of them is 
right for you. Whether you need a personal com¬ 
puter for general office work, engineering, desktop 
publishing, financial analysis 
or running your business at 
home, you can count on AST 
to fit your desktop size, your 
budget and your need for 
ultimate speed. 

Our Newest Wonders. If 
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you want extra performance and high quality 
without spending a lot of money, try our newest 
computers — the AST Premium® 386/16 and the 
AST Bravo/286. Our cache-based AST Premium 
386/16 makes 386™-CPU computing available to 
even the most cost-conscious budget. And the AST 
Bravo/286 is all the AT®-compatible power you 
need for small or large businesses, home offices, 
or local area networks. 

Our Most Powerful Wonders. For high-speed 
CAD/CAM/CAE, multitasking, multiuser environ¬ 
ments and LAN file service, choose AST's top per¬ 
forming systems. The 25 MHz AST Premium 386/25 
and 20 MHz AST Premium/386C bring the highest 
performance to your sophisticated 386-CPU based 
applications. 

Our Most Versatile Wonder. If you have to 
choose one computer that satisfies 
the broadest range of needs, let it 
be the AST Premium/286. Perfect 
for flying through word processing, 
large spreadsheets and even techni¬ 
cal applications, it's the industry's 
award-winner for 286 performance and value. 

Our Smallest Wonders. When your desktop space 


is limited, but your appetite for speed and power 
isn't, the AST Premium Workstation/386SX and the 
AST Premium Workstation/286 
offer test-proven compatibility 
you can rely on. These sleek, 
small-sized wonders are the qual¬ 
ity answer to cost-effective, high- 
performance desktop computing. 

AST Service, Support And Reliability — The 
Eighth Wonder. The AST logo means quality prod¬ 
ucts and service. In fact, PC Week recently named 
AST first in technical support, over Compaq® 
and IBM®* 

For the products and service that, will make you the 
next wonder of the world, ask for AST Computers. 

For more information, call (714) 863-0181 and ask 
for operator BB15, use our Bulletin Board Service 
number (714) 852-1872, or fill out the coupon. 
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SVS FORTRAN-386 

The Real World Solution 

• Supports Intel 80287/80387 & Weitek Coprocessors 

• 100% Royalty Free License on Developed Software 

• Free DOS Support Library with Source Code 

• Accesses up to 16 MBytes of Memory 

• Source Level Symbolic Debugging 

• Uses 32-bit Instructions 


Put the full power of the 80386 
into your programs. Using SVS 
FORTRAN-386 compiler & 
Phar Lap's 386 Linker you can 
break DOS's 16-bit instruction 
and 640K memory limit. With 
SVS you can cut a typical 
program's run-time in half, while 
using up to 16 Megabytes of 
memory. 


Prices: 

SVS FORTRAN-386.$695 

SVS PASCAL-386..$695 

Phar Lap-386 ASM/LINK.$495 

Scitech Scientific Package*.$325 

Scitech Plotting Package.$325 

Maintainability Analysis Tool.$895 

* with Source Code 

For more information call: 

1-800-346-5159 

In CA call (415) 960-5931 



Su pporting So ft ware Tool^; 

• Maintainability Analysis Tool 

• Scitech Plotting Package 

• Scitech Scientific Package 

The Scientific Package includes 
mathematical routines which are 
compatible with the IBM Scientific 
Library found on mainframe 
computers. It also includes matrix 
operations. Fast Fourier Transform 
(FFT) and many statistical routines. 



Science Applications 
International Corporation 

5150 El Camino Real, Suite C-31 
Los Altos, California 94022 
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Graphic is licensed for 
personal use only. $395 
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- bar charts, Smith charts 

• 3D curves and surfaces 

• 6 curve types, 8 markers 

• thick lines and panel fills 

■ 15 fonts, font editor 

■ convert 4096 x 3120 resolution 
files to .PIC and .GEM formats 

■ zoom, pan, window plots 

■ high resolution printer 
and plotter dumps in color 
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SRC_SEG DU ? 

DES_TYPE DB ? ;REPEAT ABOVE FOR DESTINATION 

DES_HAN DW ? 

DES_0FF DU ? 

DES_SEG DU ? 

EMS_M0V ENDS 

EMS_C0NV MACRO EMS, CON 

SUB SP,TYPE EMS_M0V ;ON-STACK SPACE FOR STRUCTURE 

XOR AX,AX ;SET ADDRESS IN EMS MEMORY: 

MOV [BP+SBASE].&EMS&_SEG,AX ;FIRST PAGE 

MOV [BP+SBASE].&EMS&_OFF,AX ;ZER0 OFFSET UITHIN IT 

MOV [BP+SBASE],&EMS&_TYPE,1 ;TYPE = EMS 

LDS SI, [BP].ARG3 ;GET HANDLE ID 

MOV DX, [SI] 

MOV [BP+SBASE].&EMS&_HAN,DX 

LDS SI,[BP].ARG1 ;SET UP ADDRESS IN CONV MEM: 

MOV [BP+SBASE].&CON&_OFF,SI 

MOV [BP+SBASE].&CON&_SEG,DS 

MOV [BP+SBASE].&CON&_TYPE,AL ;TYPE = CONVENTIONAL 

MOV [BP+SBASE].&C0N&_HAN,AX ;HAS NO HANDLE ID 

ENDM 

SBASE = -(TYPE EMS_M0V + 4) ;OFFSET OF STRUCTURE FROM BP 


EMBPUT, EMBGET - Copy a block of memory to/from EMS memory 

FORTRAN SPECIFICATION: 

INTEGER*2 FUNCTION EMBPUT(ARR, NBYTES, ID) 

INTEGER*2 FUNCTION EMBGETCARR, NBYTES, ID) 
anytype ARR(*) 

INTEGERS NBYTES 
INTEGER*2 ID 

Function return value is EMS error code, 0 = no errors. 



PUBLIC 

EMBPUT, EMBGET 


EMBPUT 

PROC 




EMB_ENTRY 3 

;TAKES 3 ARGUMENTS 


EMS_C0NV DES,SRC 

;EMS <-- CONV 


JMP 

SHORT GETPUT 


EMBPUT 

ENDP 



EMBGET 

PROC 




EMB_ENTRY 3 



EMS_CONV SRC,DES 

;EMS --> CONV 

EMBGET 

ENDP 


;FALL INTO COMMON CODE 

GETPUT 

PROC 




LDS 

SI,[BP].ARG2 

;ADDRESS OF LENGTH 


MOV 

CX,[SI] 

;DUORD LENGTH VALUE TO BX:CX 


MOV 

BX, [SI+2] 



MOV 

AX,126 

;INVALID LENGTH ERROR 


CMP 

BX,0 

;TEST IF HI UORD >= 0 


JL 

GETPUTX 

;ERROR IF <0 


JG 

GETPUT1 

;OK IF > 0 


OR 

CX,CX 

;IF HI UORD = 0, TEST LO UORD 


JZ 

GETPUTX 

;ERROR IF BOTH ZERO 

GETPUT1: 

MOV 

[BP+SBASE].LEN_ 

_LO,CX 


MOV 

[BP+SBASE].LEN_ 

_H I, BX 


MOV 

AX,SS 



MOV 

DS,AX 



LEA 

SI,[BP+SBASE] 

;DS:SI -> STRUCTURE ON STACK 


MOV 

AX,5700h 

;EMS MOVE BLOCK FUNCTION 


I NT 

67h 



MOV 

AL,AH 

/CONVERT BYTE ERROR COOE IN AL.. 


AND 

AX,0FFh 

;TO UORD IN AZ 

GETPUTX: 





ADD 

SP.TYPE EMS_M0V;RELEASE LOCAL STACK SPACE 


EMB_EXIT 12 


GETPUT 

ENDP 




END 




Listings can be downloaded using PCTECHline, 301/740-8383. 
Parameters: 2400/1200/300 bps, no panty, 8 data bits, 1 stop bit. 
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IT’S NEW- 


PC/Computing. The exciting, provocative, incredibly useful, 
brilliantly illustrated straight-talking magazine that's Guaranteed 
to help You get More from Your Computer. 

See for yourself. Send for your 
Free Issue. 

Vou are under no obligation to 
subscribe. But if you want to keep 
PC/Computing coming, pay just 
$14.97 for a full-year subscription 
(11 more monthly issues for a total of 12) and get 
your Programs Disk—FREE. Thats Guaranteed. 

If you don't want PC/Computing return the bill marked "cancel'' keep 
the FREE Issue, and owe nothing. 



DIRectory Magic. This super-power¬ 
ful Programs Disk lets you create, 
move, rename, protect, rearrange, 
delete or hide any file with the stroke 
of a single key. 

not available in any 

STORE. YOURS FREE with your 

paid subscription. 


8HC85 


Annual cover price is $35.40. Regular subscription price is $19.94. If enclosing payment for subscriptions outside 
the USA, please add $10 for postage. Allow up to 60 days for delivery of first issue. Your disk will be delivered 
upon payment. 


TKEElSSUE* FREE DISK FREE ISSUE • FREE DISK 


FREE ISSUE • FREE DISK 
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PRICED TO SAVE, SHIPPED FAST!!! 


FRONTRUNNER (a new Ashton Tate product 
created by Apex Software) 


GREENLEAF LIBRARIES 


FrontRunner generates memory- 
resident pop-up applications using the 
dBASE III Plus or dBASE IV program¬ 
ming language. Once your memory- 
resident program is created, pop-up your 
program while using Lotus 1-2-3, any 
dBASE program, Clipper, Basic, any 
word processor, DOS or any program 
written in any language. Pop-In and Pop- 
Out of any software package instantly. All 
data files and indexes created are 
dBASE compatible. FrontRunner applica¬ 
tions can be compiled into binary files for 
protected distribution and unparalleled 


speed. The user selects a hot-key to call 
up an application. Use the unique 
POWERKEY feature to define additional 
hot-keys within the application. A power¬ 
ful paste command allows the user to ex¬ 
tract data from a FrontRunner application 
into a word processor, spreadsheet or 
other application. Use FrontRunner for 
pop-up help screens, account listings, 
phone directories, schedules, random 
notes, printing mailing labels.... anything 
imaginable. 

FrontRunner....List: $295, Ours: $195 
(new low price!) 


Functions 

C source, assembler source, and 
binary libraries of 225 functions for 
many compilers. Emphasizes tight func¬ 
tional groupings to minimize loading 
code which your application may never 
use. Manual’s 250 pages help select 
functions, as do demos, bulletin board. 

Communications 

Communicate from within your own C 
programs! Over 120 functions and 
demo programs in C and assembler 
source to set up interrupt-driven asynch 
communications for up to 16 channels. 
Up to 9600 baud, ASCII or binary, any 
parity or word length, 8250 UARTs, 


Xon/Xoff and Xmodem, WideTrack re¬ 
ceive. Goodbye separate communica¬ 
tions software. Specify compiler. 

Data Windows 

Windows, menus and data entry do 
work together...when you utilize Green- 
leaf’s screen architect. This smooth 
screen designer offers device inde¬ 
pendence, logical windows, table driv¬ 
en data entry and economical pricing. 
Source code is also available. 

List Ours 

Communications $185 $139 

Functions $185 $139 

Data Windows $295 $249 

Complete 3 in 1 Pack $665 $475 


Shopping List for the Power Workbench 


ASSEMBLER 

Microsoft Macro Assembler with Utilities . 
PASM 86 by Phoenix, Macro Assembler ... 

ASSEMBLER Support 
Btrieve Softcraft’s File Manager. 

GSS CGI.... Device independent graphics .. 

BASIC 

Microsoft BASIC lnterpreter../or XENIX ... 

Microsoft QuickBASIC... Ver 4.0 . 

Turbo BASIC. NEW from Borland . 

BASIC LIBRARIES & UTILITIES 

Btrieve Softcraft’s File Manager. 

GSS CGI.. ..Device Independent Library ... 
Halo Graphics by Media Cybernetics. 

C LANGUAGE COMPILERS 

C86 PLUS by Computer Innovations. 

Lattice C Compiler Now ver 3.2. 

Let’s C Compiler from Mark Williams Co .. 
Mark Williams C full development system . 
Microsoft C Compiler with free CODEVIEW 

Microsoft QuickC.... Special Price . 

Turbo C. New from Borland . 

C LIBRARIES—Communications 

Asynch Manager by Blaise. 

Greenleaf Communications. 

Essential Communications. 

Essential Communications Plus. 


C LIBRARIES—FILE MANAGEMENT 

Btrieve Softcraft’s File Manager. 

Btrieve/N File Management for Networks. 

Ctree by Faircom.with full source. 

Rtr ee... Report Gen. for Ctree . 

Ctree & Rtree. Special Combination ... 

dBC ISAM Accesses dBase files. 

with Source code. 

dBC III Plus multiuser. 

with Source code. 

Opt Tech Sort Super fast sort for Btrieve.. 
XQL....SQL from NOVELL . 

C LIBRARIES—Graphics 

Essential Graphics...no royalties . 

GSS CGI.... Device independent graphics . 

GSS Metafile Interpreter stores images .. 

Halo ’88 by Media Cybernetics. 

Halo for Microsoft Languages. 


C LIBRARIES—Screen Design 

Curses from Lattice,UNIX lookalike . . . 
with source. 


C Worthy....by Custom Design Systems .. 

C Worthy with Forms . 


Greenleaf Data Windows. 

Microsoft Windows Dev. Toolkit. 

Panel Plus by Roundhill. 

View Manager for C,Blaise. 

Vitamin C ...Creative Programming . 

VC Screen.. .Source code Generator . 

Windows for C. 

Windows for Data. 

Zview ....Data Management Consultants .. 

C UTILITY LIBRARIES 

Basic C.... Basic-like routines forC . 

Blaise C Tools Plus/5.0.. ..f/MsC & QuickC. 
Blaise Turbo C Tools... f/TurboC . 


LIST US 
150 109 
195 109 

245 179 
495 425 

350 249 
99 66 
100 75 

245 179 
495 425 
325 249 


497 397 
450 299 
75 55 

495 369 
450 295 
66 
75 


99 

100 


175 135 
185 139 
185 125 
310 239 


245 179 
595 449 
395 299 
295 235 
650 499 
250 175 
500 349 
750 595 
1500 1195 
149 105 
795 595 


299 225 
495 425 
295 265 
325 249 
595 434 

125 99 

250 199 
195 159 
295 269 
295 249 
500 365 
495 395 
275 199 
225 198 
150 119 
195 149 
295 259 
245 122 

175 139 
129 99 

129 99 


C Food Smorgasbord by Lattice. 

C Utility Library by Essential,300 functions 

Greenleaf Functions. 

PforCe by Phoenix, vast library. 

OTHER TOOLS 

BASTOC...J Ml,Translates BASIC to C . 

dBX Translator. dBASE to C translator .. 

with Library Source. 

Pre/C ....by Phoenix, like UNIX lint . 

PC-LINT..by Gimpel, subset of UNIX Lint .. 

COBOL 

Micro Focus COBOL/2. 

Micro Focus Toolset. 

Micro Focus Personal COBOL. 

Microsoft COBOL inc. COBOL Tools . 

for XENIX. 

RM/COBOL...by Ryan McFarland . 

RM/COBOL Q5... ANSI 85 . 

COBOL Support 

Btrieve Softcraft’s File Manager. 

GSS CGI ....Device independent graphics .. 

Halo. from Media Cybernetics . 

RM/Screens ..Screen generator . 

RM/Net+ 5...R/M COBOL networking . 

DBASE & RELATED PRODUCTS 

Applications Plus ...Fox & Geller . 

Brief & dBrief.. Editor/Macro lang for DBase 

Clipper. Nantucket’s DBase Compiler... 

DATA-p. Wallsoft . 

dBC III Plus supports multiuser commands 

with Source code. 

dBC ISAM ...accesses dBase files . 

with Source code. 

dBX Translator. dBASE to C translator .. 

with Library Source. 

dFlow. Wallsoft . 

Documenter. Wallsoft . 

FoxBase+. Fox Software . 

Multiuser version. 

QuickCode Plus. Fox & Geller . 

QuickEntry. Fox & Geller . 

Quick Report. Fox & Geller . 

Ul Programmer. .. Wallsoft . 

FORTRAN Compilers & Utilities 

Btrieve: Softcraft’s File Manager. 

GSS Graphics Development Toolkit ....CGI . 

GSS GKS ...Kernel Sys.ANSI Level 2b . 

Halo ’88. from Media Cybernetics . 

Microsoft Fortran.. Ver 4.0,inc. CodeView .. 

for XENIX. 

R/M Fortran ...ANSI 77by Ryan McFarland. 

for XENIX. 

Spindrift Library ....By Spindrift Labs . 

PROLOG 

APT ..PROLOG Tutor . 

Arity PROLOG Compiler & Interpreter .... 

Arity PROLOG Interpreter. 

Arity Standard PROLOG . 

PROLOG-86 Plus. Solution Systems .. 

Turbo PROLOG ...Borland Inti . 

Turbo PROLOG Toolbox ...Borland . 

TEXT EDITORS 

Brief. from Solution Systems . 

dBrief ..Macro lang for Brief & DBase ... 


LIST US 
150 109 
185 119 
185 139 
395 199 

495 399 
550 469 
950 829 
295 289 
139 125 

900 795 
900 795 
149 134 
700 499 
995 749 
950 697 
1250 895 

245 179 
495 425 
325 249 
395 335 
300 249 

299 249 
275 229 
695 449 
60 50 

750 595 
1500 1195 
250 175 
500 349 
550 469 
950 829 
149 124 
295 244 
395 247 
595 397 
295 170 
99 59 

295 170 
NEWCALL 


245 179 
495 425 
495 425 
325 249 
450 295 
695 499 
595 499 
750 599 
149 129 

65 59 

650 569 
295 239 

95 77 

250 199 


100 

100 


Brief & dBrief Combo. 

Condor Editor ....Condor Corp SUPER SALE 

Epsilon. Lugaru . 

KEDIT. Mansfield..identical to XEDIT - 

KEDIT Ver. 4.0. 

Pmate. Phoenix . 

Vedit Plus. Compuview . 

DEBUGGERS 

Advanced Trace 86. Morgan . 

C-Sprit e...Source debugger for Lattice C .. 

Periscope I ...Board, Switch, Software . 

Periscope II.. Breakout Switch & Software . 

Periscope II. Software only . 

Periscope III ....8 Mhz . 

Periscope III... 10 Mhz . 

Pfix 86 Plus ....Phoenix symbolic debugger. 

LOGITECH 

MODULA-2 Compiler Package. 

MODULA-2 Development Pkg. 

MODULA-2 Toolkit. 

MODULA-2 ROM Package. 

MODULA-2 Window Package. 

PHOENIX 

Pasm 86. Macro ASSEMBLER . 

Pdisk. Disk Management Utility . 

PFantasy. six-pack take-away . 

PFinish. Profiler . 

PFix 86 Plus.Symbolic Debugger. 

PForCe. Utility library . 

PforCe... Pforce for C . 

PLink 86+... sophisticated overlay linker .. 

PMaker. make utility . 

Pmate. Text Editor . 

Pre-C. Super-set of UNIX Lint . 

Ptel. Binary Transfer Program . 


75 

75 


195 155 
95 79 


POLYTRON 

PolyBoost ....Software accelerator . 

Poly Desk III ..3rd Generation Desktop org 

PolyLibrarian ...Library Manager . 

PolyLibrarian II. 

Poly Make. Complete MAKE Utility ... 

PolyShell. UNIX-like Command Shell.. 

PolyXREF2... Cross Reference Util all lang 
PolyXREF2 ...Single Language support.. 
PVCS Corporate... Source Code Control . 
PVCS Personal... Personalised ver of above 
PVCS Network... Powerful Ver. of PVCS ... 


ryan McFarland 

RM/COBOL. ANSI 74 Standard . 

for UNIX or XENIX . 

RM/COBOL 85. ANSI 85 Standard . 

RM/FORTRAN. ANSI 77Standard . 

for UNIX or XENIX . 

RM/NET+5...COBOL Networking . 

RM/Screens. COBOL 85 Screen generator 

SOFTCRAFT 

Btrieve Softcraft’s File Manager. 

Xtrieve... Query language for Btrieve .... 

Report Option for Xtrieve. 

Btrieve/N File Management for Networks . 

Xtrieve/N. Multi-User Query . 

Report Op\\onlN...Multi-user Rep Opt... 
XQL. SQL for Btrieve . 


LIST 

us 

275 

229 

130 

65 

195 

149 

125 

99 

150 

128 

195 

179 

185 

129 

175 

119 

175 

139 

795 

749 

175 

139 

145 

105 

1095 

875 

1395 

1129 

395 

199 

99 

79 

249 

199 

169 

139 

299 

239 

49 

39 

195 

179 

145 

134 

995 

799 

395 

199 

395 

199 

395 

199 

395 

199 

495 

269 

125 

109 

195 

179 

295 

289 

49 

39 

80 

73 

99 

73 

99 

89 

149 

129 

149 

129 

149 

109 

219 

189 

129 

118 

395 

329 

149 

129 

Call 

Call 

950 

697 

1250 

999 

1250 

895 

595 

297 

750 

599 

300 

249 

395 

335 

245 

179 

245 

220 

145 

128 

595 

449 

595 

459 

345 

269 

795 

595 


HANSON & CONNORS ^ ^ ^ ^ W^. U M M W* 

PC EXCHANGE " 1-800-DIAL-PCX 


30 DAY 
MONEY BACK 
GUARANTEE 


Overnight Software Delivery M c 

'Formerly PC EXPRESS MMmi 1 

CIRCLE NO. 233 ON READER SERVICE CARD 


(That’s 1-800-342-5729) 
All prices subject to change. 
Delivery subject to availability. 


7 ZEL PLAZA 
SPRING VALLEY, NY 
10977 


PHONE: (914)426-2400 

FAX: (914) 426-2600 

TELEX: 667962 (SOFT COMM NYK) 








































































































































































PROGRAMMING PRODUCTIVITY TOOLS 


ESSENTIAL C 
UTILITY LIBRARY 

400 Functions, 30 $ Each 

You’ve probably seen the speed and 
power of Essential’s C function library 
without knowing it. Software greats have 
been using it for some time to give to¬ 
day's top products pizazz and panache. 

Now grown to 400 functions Essential 
produces pop-up menus, save and re¬ 
store screens' and windows to disk or 
memory in as little as l/10th second, 
and the fastest video output available. 
Library has a complete set of 50 busi¬ 
ness graphics functions, 40 string hand¬ 
lers. 28 functions for printers, 18 for 
mice. 11 for time and date. DOS interfac¬ 
ing functions offer disk error trapping, 
directory and file management. Every¬ 
thing in source, including sample pro¬ 
grams that demo library functions. We 
have versions with pre-built libraries for 
all well-known C compilers, and a 
source code librarian is supplied for roll¬ 
ing your own. 

List: PC Express 

C Utility Library $185 $119 

Essential Graphics $299 $225 

Essential Communications $185 $125 

with Breakout Debugger $310 $239 


C TREE &R-TREE 

B-Tree File Manager Now Has Report Generator 


c-tree : The only major b-tree file manager 
with network support in the standard low- 
cost version. c-treeTM gives you record- 
locking routines for DOS 3.1 /3.2, UNIX 
and XENIX, and it even comes in C source 
code, yet there are no royalties. Source 
sticks to K&R, so c-tree is portable. Tests 
in many environments prove it. 

Permits any number of keys for a data 
file—alpha, numeric, even floating point. 
Handles files with varied record lengths, 
multiple keys in one index file. Both high 
level and decomposed functions. It’s the 
works. 


r-tree: Adds the ability to produce ad 
hoc reports from files maintained by 
c-tree (v. 4.1 and up). Link a file descrip¬ 
tion to the r-treeTM library, and use any 
text editor to write report scripts with no 
further C coding. Reports can access data 
in several files, select on criteria, join 
findings into new logical records, sort 
them, calculate new fields and columns, 
tabulate by control breaks. Comes in 
source, same portability as c-tree, and 
fits any compiler. 


List: Ours: Combined: 

c-tree: $395 $299 $499 

r-tree: $295 $235 


WINDOWS 
for DATA 

M’soft Windows Compatible 

"Onlt one package can be easily recom¬ 
mended" said Computer Language Oune 
’87) reviewing nine window and data entry 
products for C. Complete field level func¬ 
tions specify prompt string, field length, 
data type, screen location, picture, target 
variable, entry rules, help messages, 
even functions to call for validation once 
data keyed in. 

Windows for C is a subset. No data entry 
but all windowing functions. Unlimited 
windows can be made either to pop up 
or permanently overwrite the screen, 
scroll and highlight lists vertically and 
horizontally. Specify Compiler. Windows 
for Data: List $295, Ours $259. Windows 
for C: List $195, Ours $149. 


BLAISE 

C TOOLS PLUS/5.0 

C TOOLS PLUS/5.0 from Blaise Com¬ 
puting Inc. helps you to quickly 
build professional applications using the 
full power of Microsoft C 5.0 and QuickC. 
Now you can concentrate on program 
creativity by having full control over 
DOS, menus, interrupt service routines, 
memory resident programs, fast direct 
video access; windows; printer and key¬ 
board control, and more! 

Blaise Computing’s attention to detail, 
like the use of full function prototyping, 
cleanly organized header files, and a 
comprehensive, fully-indexed manual, 
makes C TOOLS PLUS/5.0 the choice for 
experienced developers as well as new¬ 
comers to C. 

C TOOLS PLUS/5.0 prebuilt libraries 
are ready to use with either QuickC or 
the Microsoft C 5.0 command line envir¬ 
onment. Complete documented source 
code is included so that you can study 
and adapt it to your specific needs. 



List: PC Express: 

C TOOLS PLUS/5.0 

$129 

$ 99 

Turbo C TOOLS 

$129 

$ 99 

C ASYNCH MANAGERS175 

$135 

Turbo POWER TOOLS 

$ 99 

$ 75 

Turbo ASYNCH PLUS 

$ 99 

$ 75 


PANEL PLUS 

Library Source Code Gives It Complete Portability 


POLYTRON VERSION CONTROL 

Source Code Control for Any Language 


There are no end of tools for screen 
design and data entry, but none quite 
like Panel Plus. Design a screen under 
program control, use Panel’s utility to 
’’run" and test it field by field, then 
pass it to Panel’s code generator which 
delivers C source code. Options style 
the code to your compiler’s liking, and 
you can of course do what you like to 
the source afterward. The code calls 
Panel Plus’s function library, but now 
the library comes in source, so every¬ 
thing produced is highly portable. Not 
like other screen managers delivered 
as object libraries and which leave you 
to write the detailed code. 

Panel Plus will operate in graphics 
mode via interfaces to graphics prod¬ 
ucts it supports and can utilize the 
EGA’s 43-line screen. Low-level I/O 
functions adapt it to various keyboards, 
screens, operating systems. 

Panel's newest incarnation has every 
imaginable feature. A single screen de¬ 
sign can have 1000 fields stacked as 
visual overlays up to 127 levels deep or 


d BCTM is a senes of C libraries from 
Lattice which creates, accesses and 
updates files identical to those of dBASE 
itself. So dBASE can read and update the 
files too. 

What for? It means both C and dBASE 
applications can operate on the same 
data bases interchangably. It means C 


Payment: We honor MasterCard, Visa, Amer¬ 
ican Express (no surcharge), checks in ad¬ 
vance, or funds wired to PC Express, c/o Chem¬ 
ical Bank, 126 East 86 St., New York, Account 
034-016058. COD (U.S. only) for cash, money or¬ 
der, certified check (no fee). NY State, add sales 
tax. Purchase orders accepted from larger cor¬ 
porations and institutions at our discretion if 
you agree to net 30 days plus 2% a month late 
penalty thereafter. 

Shipping & Handling: U.S.: UPS Surface: 1st 
product $6, each add’l $3. UPS 2nd Day Air: 1st 
product $12, each add'l $6. UPS Next Day Air 
and Federal Express shipment costs based on 
weight. International: Charges vary by destina¬ 
tion and carrier. $10 per shipping container for 
export forms. Air parcel post at your risk beyond 
collected insurable amount. 


as pop-ups. Groups of fields can be 
moved between levels. Screens can be 
output as compilable code or stored on 
disk for loading at run-time. Each field 
can be boxed, colored, multi-row, word¬ 
wrapped, and scrolled horizontally and 
vertically if larger than its on-screen 
view aperture. It can be assigned its 
own help and error message, can be 
told to accept certain characters, or to 
match a picture, and to check data 
after entry—proper dates, number 
ranges, etc.—using Panel’s or your own 
validation routines. You can add your 
routines to Panel’s test utility because 
even it comes as source. Fields are ac¬ 
cessed in any order and control reverts 
to your application program after each 
field for choice of action. 

For past Panelists, the new version has 
smaller and faster field and screen 
functions, tighter granularity, and an en¬ 
hanced, reworked library. Major tool 
for the serious developer. List: $495, 

PC Express: $395. 


programmers can interface with the big 
market of dBASE users out there, yet 
side-step the dBASE language. It means 
dBASE applications can now be linked to 
the universe of C libraries and tools to 
add windows, graphics, statistical analy¬ 
sis, all the things dBASE cannot do. It 
means the speed and power of C to im¬ 
press clients accustomed to dBASE! 

dBC’s functions parallel all dBASE’s file 
handling commands, many decomposed 
to permit direct data manipulation. Our 
versions of dBC mimic file formats for 
dBASE II and III and now dBASE III Plus 
makes your programs network ready!... 
as many stations as a network allows. 
Hands-off mode handles record and file 
locking and unlocking automatically. 
Close in functions give you direct lock/ 
unlock control. 

Supports all four memory models. 
dBASE II, III...List: $250, Ours: $175. 
dBASE III Plus...List: $750, Ours: $595. 
Call for Source Code Pricing. 


PVCS allows programmers, project 
managers, librarians and system ad¬ 
ministrators to control the proliferation 
of revisions and versions of source 
code in software systems. Independ¬ 
ent programmers, the leading soft¬ 
ware publishers and LAN companies, 
and hundreds of Fortune 1000 com¬ 
panies rely on PVCS to store and re¬ 
trieve multiple revisions of text. It 
maintains a complete history of revi¬ 
sions as an "audit trail", generates 
status reports, and uses intelligent 
"difference detection" to minimize 
disk space for each new version. 

On Corporate and Network PVCS 
simultaneous changes to a module are 
merged into a single new version. If 
changes conflict, the user is notified. 


T he C-WorthyTM Interface Library 
wraps an entire user interface 
around your application. Its full power 
can be summoned by only a few high 
level calls. Sound exaggerated? A single 
function call can set up a complete text 
editor in a screen window. Recently ac¬ 
quired by Solution System, over 600 
pages of Documentation, Turbo and 
Quick C version and a complete Inter¬ 
face Library have been added. 

• High level calls pop menus and scroll¬ 
able choice lists to the screen, restoring 
the background when dismissed. 
•Windowing facilities open portholes of 


Fully Functional Fortran Library. 

Spindrift's smooth package offers 
something previously unavailable to the 
Fortran buffs...a basket of functions, 
packed to the brim. No more tedious 
coding. Just call on Spindrift with it's 
armoury of functions. 

Any number of Windows may be 
defined, each with a striking border 
and brilliant color. Define "pop-up" 
screens, Save/Restore images, set Cur¬ 
sor shape. Snare an entire screen into a 
Character array. 


The "Logfiles" used to track changes 
are interchangeable between any 
PVCS product. 

Corporate PVCS is for multiple pro¬ 
grammers. It includes "branching" to 
maintain code when programs evolve 
on multiple paths. Personal PVCS 
offers most of the power and flexibility 
of corporate PVCS, but excludes mul¬ 
tiple programmer features. Network 
PVCS is the Corporate version for 
LANs. File locking and security levels 
can be tailored to each project. 


Ask for: 

List 

PC Brand: 

Personal PVCS 

$149 

$129 

Corporate PVCS 

$395 

$329 

Network PVCS 

CaU 

Can 

PolyMake 

$149 

$129 


up to screen size for viewing virtual 
screens larger than the physical screen. 
•Full context-sensitive help screen man¬ 
agement takes over these chores and 
error messages. Automatic routines inter¬ 
rupt with pageable text windows explain¬ 
ing what to do next. 

Novell found it "played a key role and 
accelerated development" in making its 
NetWareTM utilities easier for users. In¬ 
genious demo: call for it. 

Ask for: List: PC Express: 

C-Worthy $195 $159 

with Forms Library $295 $269 


The Keyboard; read it without echo, 
or sense any keypress during execution. 
Cursor controlled directly with 
Edit keys. 

DOS interface includes: Call System, 
Call Exec, Findfrst/Findnext for (*) and 
(?) file searching. Search the Path, sub¬ 
directory and file manipulation, com¬ 
mand line argument parsing, date/time 
functions, DOS environment access, and 
much more. Other utilities also included. 

Specify compiler, Microsoft or Ryan 
McFarland. List: $149.00. Us: $129.00 


dBC Identical dBASEm Plus Files Using C 


C-WORTHY INTERFACE LIBRARY 


THE SPINDRIFT LIBRARY 
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PC EXCHANGE PROGRAMMER’S WORKBENCH 


dBASE AT THE SPEED OF C 

dBx Translates dBASE Applications to C 


You dBASETM programmers know what 
an expressive and readable language 
dBASE is. It's a very comfortable devel¬ 
opment environment. But the price is de¬ 
based performance. Even compiled 
dBASE doesn't offer the speed that some 
users require these days. The kind of 
speed offered by software written in the 
C language. The answer is dBxTM 
dBx translates dBASE to C. It offers you 
a major competitive advantage over the 
next dBASE programmer: Keep writing 
in dBASE. Take every application all the 
way to completion. Then use dBx to 
translate them top to bottom to C! 


Other advantages: C is portable, even 
to other operating systems like UNIX/ 
XernxTM To the Macintosh or Amiga. 
dBx gives your applications a passport to 
places dBASE cannot go. 

Has its own file manager for single 
user, but links to major C file managers— 
c-tree and dBC—for compatibility with 
dBASE files or multi-user support. We 
have everything you'll need, including 
good advice. 

List: Ours: 

dBx $550 $469 

with Library Source $950 $829 

Call for Full Source Pricing 


BRIEF/dBRIEF 

The Power Environment for dBASE Programming 


Many worthy utility products supply 
needs that dBASE® 's programming lan¬ 
guage doesn't—dUTILTM dFLOWTM 
and a host of others. Trouble is, you have 
to use them separately, then combine 
their output into your dBASE program 
files. 

No longer. dBRIEFTM written in 
BRIEF's macro language, grabs hold of 
BRIEF and turns it into a complete dBASE 
III and III Plus programming domain. 
Using BRIEF's underlying shell capabili¬ 
ties and its own interfaces, dBRIEF can 
run external utility libraries, plus dBASE 
itself, and link to the ClipperTM 
Foxbase+TM and Quicksilver compilers, 
all with dBRIEF still loaded and running 
the show. It can do what BRIEF already 
does plus: 


• Convert a screen layout into dBASE 
code for interactive data entry. 

• Display dBASE file structures in 
windows, a great convenience alongside 
your program files. 

• Expand keystrokes into full dBASE 
statements. 

• Indent automatically for clegic 
display. 

• Create databases; index files;-invoke 
Ashton-Thte's dFORMATTM and 
dCONVERTTM; draw lines and boxes. 

“Simply marvelous programming en¬ 
vironment for writing and editing dBASE 
programs.", PC Magazine, 7/86. Source 
code included! 

Requires BRIEF 1.32 or later and 384k; 
512k to run dBASE within dBRIEF; 640k 
and harddisk recommended. 

BRIEF/dBRIEF...List $275, Ours: call 


FOXBASE +2.10 

The Fastest, Most Powerful, dBASE Compatible 
Database Management System, NOW! 


New, FOXBASE +2.10 is faster, and more 
powerful than dBASE IV...and it's avail¬ 
able NOW! FOXBASE +2.0 is already a 
PC Magazine Editor's Choice...and has 
received an unbelievable 9.2 rating from 
Infoworld. FOXBASE +2.1 has new 
features such as built-in support for pull¬ 
down and pop-up menus, a new screen 
painter to create custom input screens, a 
new advanced automatic applications 
generator to write programs for you auto¬ 
matically, a new user interface designed 
to allow both first-time and experienced 
users to handle most database options 
effortlessly...and, much, much more... 
plus, Foxbase is still dBASE compatible 
and contains hundreds of dBASE 


enhancements. Run almost any dBASE 
program without modification. Foxbase 
fully supports commands like Browse, 
Edit, Append, Create, Modify. Report, 
and Modify Label, even in the middle of 
a compiled program! Foxbase supports 
EMS memory and local area networks. 



List: 

Ours: 

FoxBase + Version 2.10 

$395 

$247 

Unlimited Runtime 

$500 

$333 

FoxBase + Multi-User (LAN) 

$595 

$397 

Unlimited Runtime 

$700 

$467 

Fo’xBase +/386 

$595 

$397 

Unlimited Runtime 

$500 

$333 

FoxBase + Macintosh 

$395 

$263 

Unlimited Runtime 

$300 

$201 


NOVELL: BTRIEVE, XQL, XTRIEVE 

Sophisticated Tools Essential 
For Fast Database Handling 


Btrieve is a library of subroutines that 
allows the programmer to build a data¬ 
base application using any language. It 
takes complete charge of all file creation, 
indexing, reading, writing, insertion, 
deletion, forward and backward search¬ 
ing. Its balanced tree indexing scheme 
finds any key in a million in less than 4 
accesses...That’s fast! 

Btrieve is multi-lingual also. It includes 
more than 20 language interfaces (includ¬ 
ing C, BASIC, PASCAL, FORTRAN). 
However if it turns out that you are using 
something a little unusual, worry not. The 
manual includes a chapter on how to 
write a language interface to Btrieve. 

Btrieve’s vital statistics are equally im,- 
pressive. Files may have up to 24 mgfejfes; 
fixed record length to 4090 characters; 
variable length to 64K; indexes to 255 
characters; files of 4 billion bytes. Net¬ 
work support includes Novell, 3-COM, 
IBM PC NET, Software Link's Multilink 
and many others. 

XQL is a relational database manage¬ 
ment system designed especially for pro¬ 
grammers. Imagine being able to access 
your database with the ease of SQL 
(Structured Query Language) statements 
and still having the power to process that 
data right down to the byte level. 

Think about your applications. A large 
part of your software development effort 
is probably devoted to managing data 
stored in files on disk. Hours spent writ¬ 
ing lines of code to search and store data 


records could have been used to pro¬ 
gram more important parts of your appli¬ 
cation. Why not let XQL do it for you. 
XQL will increase your programming 
productivity and let you focus on building 
better applications. 

The XQL system works in tandem with 
Btrieve and has an equally powerful 
chassis...No limit on the number of 
records per file. Max. file size is 4 giga¬ 
bytes, Max. record size equals 4K, Max. 
indexes per file is 24. The one version 
works for single or multiuser systems, 
DOS Ver 3.0 or greater. All languages 
are supported. 

Xtrieve is the final ingredient in the 
Novell programming recipe. It is a menu 
driven, data retrieval system, that allows 
you to quickly find information and dis¬ 
play reports. System developers can 
easily customize Xtrieve to display com¬ 
mand menus, help files, and error mes¬ 
sages in the English spoken by the cus¬ 
tomer. Xtrieve screens then gives menu 
choices that users can quickly recognize, 
making Xtrieve an easy product to use 
and understand. 

Report Option for printing customized 


reports, form letters, mailing labels & 
statements. 

List: Ours: 

Btrieve 

$245 

$179 

Btrieve/N 

$595 

$449 

XQL 

$795 

$595 

Xtrieve 

$245 

$220 

Xtrieve/N 

$595 

$459 

Report Option 

$145 

$128 

Report Option/N 

$345 

$269 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 


For serious applications stick to the tools 
that stick to the standards. Not the least of 
reasons why GSSTM has emerged as the 
pre-eminent graphics toolmaker is that it 
has always conformed to ANSI standards. 

At the heart of the system is the CGI 
standard Development Toolkit. It has all 
language interfaces and device drivers 
for keyboards, mice, joysticks, tablets, 
printers, plotters, cameras. The drivers 
completely insulate your application 
from concern for device idiosyncracy. 

GSS KemelTM conforms to ANSI's GKS 


2b and has all its drivers and language 
bindings. Macro level tools to draw, color, 
segment, transform, store and recreate 
an object. The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreation on various devices. 

Quality software? IBM thinks so. They 


sell GSS under their own label. Royalties. 

Needs 256k. 

List: 

Ours: 

CGI Dvlpment Toolkit 

$495 

$375 

Kernel System 

$495 

$375 

Kernel for IBM RT 

$795 

$645 

Metafile Interpreter 

$295 

$235 


CLIPPER $449 

R RELATIONAL <fcl 9Q 

AXOCAY report writer ¥luv 


MICROSOFT LANGUAGES 

Powerful Implementations Of The Most Popular 
Programming Languages 


Microsoft C 5.0: The flagship of the 
Microsoft line runs up to 30 percent faster 
than its predecessor. Its new optimization 
features deliver untouchable execution 
speeds, 100 new additional library 
routines... 

Microsoft MacroASSEMBLER 5.0: If 
you ever wanted to take on the challenge 
of assembly, here's your opportunity. 
“MASM'' 5.0 is a lot easier to use, has 
completely revised documentation, and a 
new “Mixed Language" programming 
guide that gives you step by step instruc¬ 
tions for linking your assembly code with 
other Microsoft languages. 

Microsoft QuickBASIC 4.0: is a revolu¬ 


tionary concept in BASIC programming. 

It allows you to run, edit, debug, and run 
again. Our friends at Microsoft have elim¬ 
inated the dreaded compile step. When¬ 
ever you edit your code QB4 automa¬ 
tically incorporates your changes, so that 
it can run a program of 150,000 lines in 
less than a minute. 

Each member of this language family 
includes the renowned debugger 
CODEVIEW. 


Microsoft C 

List: 

$450 

Ours: 

$295 

Microsoft Macro¬ 
ASSEMBLER 

$150 

$109 

Microsoft QuickBASIC 

$ 99 

$ 66 

Microsoft FORTRAN 

$450 

$295 


MORE PROGRAMMING 
TOOLS FOR... 

dBASE, C, FORTRAN, BASIC, 
COBOL, PASCAL 

dbc ISAM, FoxBASE, Greenleaf, Halo ’88, 
Logitech MODULA, MicroFocus COBOL, 

Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig’s 
Library, Windows for Data...and many more. 

Call or write for prices and 
information. 
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Designing In Real-Time^! 


Just Got Personal. 





timl kmMtmktl 


There was a time when 
UNIX-based reabtime design 
meant costly, custom 
porting. But today, Alcyon 
makes it easy and 
affordable for you, the reab 
time programmer, to get 

up close and personal __ 

with reabtime work .-.,, . __ 

using Regulus 386. 

Take It Personally. Imagine: the advantages of reabtime control, 
Unix compatibility and 386 performance all at your fingertips for 
under $1,000. We did, and the result is Regulus 386. It’s the first 
reabtime UNIX operating system made to run on any standard 
386-based PC AT or PS/2 compatible. 

You’ll develop programs faster, with less effort, that will be easier 
to maintain thanks to standard UNIX 5.3 compatibility. And 
because we made Regulus 386 run on industry-standard architecture, - 
you’ll use the same PC for development, testing and run-time ! 

execution. I 

It’s multi-tasking, too, so you can divide your reab 
time program into smaller, more manageable tasks. 

Plus, Regulus 386 gives you 375-microsecond task 
switching time, 70-microsecond interrupt response 
time and the acknowledged best 386 C compiler in 
the world: MetaWare’s High C 386. 

Regulus 386 is the finest reabtime system money 
can buy. And now it’s affordable, with even bigger 
discounts in OEM quantities. It makes MS DOS look 
like a single-tasking proprietary system. It makes 
proprietary kernels a thing of the past. 


BBS. 


And it doesn’t require 
you to develop on one system, 
debug on another and 
execute on still another. 
Regulus 386 has become 
the programmer’s choice, 
and it’s now available 
for everyone with 

__.. a reabtime 

challenge. 

Free Preview Disc or Technical Support. Now, receive a 
Regulus 386 preview disc FREE. And there’s no obligation. Or, 
order Regulus 386 now and receive 90 days of free technical 
support. Turn your 386-based PC into a personal reabtime 
machine. Order Regulus 386 or your free preview disc today. 

Call 1-800-748-5858, or return the coupon. 

That’s an offer you can take personally. 

□ Yes, I’m interested! Send the FREE Regulus 386 demo disc for 
my 80386-based industry-standard PC immediately. 

□ Stop talking, I’m sold! Ship_copies of 

Regulus 386 today at $995 per copy, and bill me. 

Name_Title_ 


Company 


Street 


. Phone (_)_ 


State . 


-Type of PC. 


Send to: Free Regulus 386 Demo Disc 
Alcyon Corporation, 6888 Nancy Ridge Drive 
San Diego, CA 92121 


Regulus is a registered trademark of Alcyon Corporation. UNIX, PC AT, PS/2, MetaWare High C and MS DOS are registered trademarks of their respective companies. 






















PETER C. COFFEE 


Outfitting the End User 

Bigger Ponds, Smarter Fish 

The job of a full-spectrum PC professional has outlived its 
usefulness. We must learn to refine our focus. 



I n Systemantics , a brief but classic 
analysis of how people function, 
John Gall writes of a man in his 
neighborhood who is building a boat 
in his backyard. “He knows very little 
of boatbuilding,” Gall observes, “and 
still less of sailing or navigation. He 
works from plans drawn up by himself. 
Nevertheless, he is demonstrably build¬ 
ing a boat and can be called, in somh 
real sense, a boatbuilder.” 

Contrast this, Gall suggests, with 
the operations of a “real” shipyard. 
“Look around for a shipbuilder,” he 
challenges. “You will be disappointed. 
You will find welders, carpenters, fore¬ 
men, engineers ... the company exec¬ 
utives may call themselves shipbuilders, 
but their work consists of writing con¬ 
tracts, planning budgets ... In cold 
fact, a s)>stem is building ships, and the 
system is the shipbuilder.” 

In the same way, it wasn’t long 
ago that one person could be a back¬ 
yard, one-desk department of systems 
integration. The company-standard 
word processor isn’t doing compressed 
print correctly? Call the local expert to 
learn about printer control codes. The 
spreadsheet is taking too long to enter 
data? No problem, the expert will ex¬ 
plain how you can turn off automatic 
recalculation. 

Today, however, the full spectrum 
of systems development and integration 
problems—not to mention support— 
has gone beyond the boundaries of 
individual competence. The multiven¬ 
dor environment and the proliferation 
of networks create a challenge that re¬ 
quires different skills, not just more of 
what you have had all along. You need 
to develop a broadly based system (of 
people as well as machines) that ac¬ 
cepts today’s new reality: beyond the 
backyard level, no one can know it all. 

Systems built with backyard smarts 
will still work, but they will be row¬ 
boats in a world that demands Ameri¬ 
ca’s Cup performance. 


How bad can things get when the 
process gets too complicated for the 
system that controls it? A recent study 
identified three fundamental problems 
that arise when this happens: contradic¬ 
tory policies, flawed decisions, and 
unprofessional implementation. 

You may recognize the source: 
these are three of the primary points 
from the report of the Tower Commis¬ 
sion on the Iranian arms sales. It’s 
amazing how much the report sounds 
like an analysis of any organization 
whose responsibilities have outgrown 
its knowledge and judgment. 

CHECKMATE IN THREE 

We can look at the practical conse¬ 
quences of the three problems out¬ 
lined by the Tower Commission in 
terms of our most basic applications— 
word processing, spreadsheets, and 
databases. 

Contradictory policies. Insisting on the 
kind of single-standard PC architecture 
that held sway just a few years ago is 
no longer easy. During the last year, I 
have talked to systems developers and 
integrators in health care, engineering, 
consumer products, and refining; all of 
them make essentially the same point. 
They are typically using two or more 
off-the-shelf software packages (some of 


them on very dissimilar machines) for 
any given application. Often, this is 
because the application has forked into 
two distinct approaches to meet two 
different sets of priorities. 

In word processing, for example, 
there is a growing tension between 
desktop publishing and production typ¬ 
ing. In many situations, documents 
need to go to the client, or they repre¬ 
sent in-house communications that are 
important to the credibility of the 
group that produces them. Today’s so¬ 
phisticated page-layout tools, especially 
on the Macintosh, have a powerful al¬ 
lure for these people. 

Management becomes justifiably 
concerned, however, when the higher 
overhead and lower text-manipulation 
performance of these packages create 
real and substantial costs in the pro¬ 
duction of routine correspondence. 

Although they take more time and 
effort than drawing packages, today’s 
most powerful word processors can 
produce beautiful word charts, even 
incorporating graphics. For those who 
take the time to figure it out, the re¬ 
wards are many; for example, they can 
simply take the main document on 
which a briefing is based, extract key 
phrases and figures with a quick on- 
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OUTFITTING THE END USER 


ing that requires only reformatting and 
printing to be guaranteed consistent 
and comprehensive. 

How do you resolve the conflict 
between up-front simplicity and long- 
run effectiveness? In today’s overhead¬ 
conscious business climate, you cannot 
afford to provide enough hot-line sup¬ 
port to make people prefer the less- 
obvious approach on technical merit 
alone. People don’t work that way. If 
you give them one tool that they can 
use only with frequent help—no mat¬ 
ter how readily that help is available— 
and another that they think they under¬ 
stand on their own, they will always 
choose the latter. 

If a tool produces better results, 
but isn’t readily approachable, then the 
best support is to eliminate problems 
in advance, rather than solving them as 
they arise. That means, in the case of 
word processing, finding out what peo¬ 
ple actually do with words in your or¬ 
ganization. How many times is the typi¬ 
cal draft revised, based on reviews by 
how many different people at once? 

Are red-lining and consolidation of re¬ 
visions required, or are reviews done 
in sequence rather than parallel? 

If you don’t know the paths of in¬ 
formation that form the documents 
your organization delivers, then your 
support for this critical application can 
be nothing more than reactive fire¬ 
fighting. The problems of contradictory 
policies arise when the effort thrown at 
the problem grows faster than the ac¬ 
tual understanding of true needs. 

Under these conditions, you lapse into 
crisis mode, and you don’t have to 


read the 550-page Tower Commission 
report to know what happens when 
crisis mode becomes routine. 

Flawed decisions. The original vision of 
the PC-based spreadsheet was just an 
automatic version of a mundane ana¬ 
lytic tool. It’s amazing, and a little 
scary, that the concept has grown into 
the heart of the decision-making pro¬ 
cess in many organizations. 

Beware, however, of the phenome¬ 
non that operations-research theorists 
call suboptimization —that is, making 
each piece of a solution as good as it 
can be, even if overall performance is 
thereby reduced. People frequently 
tweak an individual spreadsheet within 
an inch of its life to push some critical 
result over some critical threshold. 

“Suppose we show the market 
share as 12 percent instead of 10 per¬ 
cent,” a typical argument goes. “Does 
that put the return over the minimum?” 
Well, what if it does? Some would 
argue that estimated market share has 
at least that much room for error; why, 
then, do they feel that being one-tenth 
of a percent over some minimum is a 
comfortable margin? 

When all tolerance bands are 
stretched in the same direction, the 
cumulative effect can be considerable. 
To address this problem requires rising 
above the issues of skills to tackle the 
issues of application. What, in fact, are 
the basic parameters (inflation, market 
growth, and required return on invest¬ 
ment) that truly need to be consistent 
in critical analyses, all across your orga¬ 
nization? Does a good mechanism exist 
for making consistent sets of values 


available to everyone who needs them? 
If you are using a spreadsheet that 
supports linkage, perhaps the standard 
values could be distributed in this 
form. 

Another alternative would be the 
development of spreadsheet templates, 
properly documented, for standard 
analyses used as part of a company’s 
regular cycles of operations and invest¬ 
ment. Key parameter values would be 
included as named ranges, simplifying 
their use in formula cells, but at the 
same time you could include other 
neglected elements of good spread¬ 
sheet practice: cross-footing, provisions 
for estimating error, and so on. 

As in document production, one 
consequence of more complex needs 
is the emergence of two-tier solutions. 
In the same way that word processing 
has matured into desktop publishing, 
spreadsheets are being supplanted by 
executive support systems—some of 
which apply expert-system techniques 
to management-decision support. 

One of the axioms of successful 
expert-system development, however, is 
that the expert system must get used 
enough to pay back the cost of devel¬ 
opment. A relatively narrow and well- 
defined problem must arise fairly often 
to produce that payback. Ask yourself, 
sternly, if that criterion is met. If the 
answer seems to be yes, make sure that 
the definition of the problem is not so 
broadly drawn that it cannot be practi¬ 
cally attacked using an expert-systems' 
approach. Asking yourself these ques¬ 
tions will help guard against flawed 
decision making. 
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VIA 9-TRACK TAPE 

The Performance Leader, Catamount offers the Only 16 bit I/O interfaces available for 
linking High Speed, Mainframe format compatible 9-track, Vi" magnetic tape drives with 
IBM PS/2 Micro Channel computers and AT bus compatibles such as the Compaq 386. 
Outstanding features include: 

• 16 bit I/O, 128 KByte FIFO Buffered Interfaces —No 8 bit bottleneck on the AT or 
Micro Channel bus. 

• Interface burst transfer rate capabilities greater than 1 Megabyte/Second. 

• Type of data transfer is user selectable—Either DMA for Maximum Performance or 
Programmed I/O for Maximum Compatibility. 

• Complete Transfer and Backup Software including Disk Drive Emulation Software for 
direct tape data access with higher level languages and applications programs. 

Catamount provides Completely Integrated and Tested Tape Subsystems to handle 800, 
1600, 3200 and 6250 bpi formats. For more information and pricing, call today! 
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Unprofessional implementation. The 

world is overflowing with examples of 
unprofessional implementation in the 
context of the third applications group: 
PC-based data management. Users and 
developers who do not really under¬ 
stand the relational model try to fit as 
much as possible into a single set of 
records. Rarely do users go looking for 
opportunities to maximize their ability 
to use the data in different ways, 
merely by organizing them properly 
from the start. 

Data validation is often neglected 
in the PC environment. If you have 
rules for acceptable input, you should 
encode them as part of the input 
screen or as help text (if they are too 
verbose to fit in a corner). Actual 
input-checking code, character-by-char- 
acter, or (at minimum) field-by-field, is 
part of doing the job correctly. 

The alternative to improved appli¬ 
cations development aids is the devel¬ 
opment of ever-friendlier tools for ad 
hoc queries. A few months ago, I en¬ 
countered a developer who coded sen¬ 
sitive applications under a third-party 
dBASE compiler as a form of security, 
while making Paradox available to 
users as the standard for informal ap¬ 
plications. The users liked Paradox and 
felt no incentive to learn the more tra¬ 
ditional programming approach of 
dBASE. For these users, as well as many 
others, dBASE source code is effectively 
self-encrypting. This developer could 
therefore take advantage of both the 
performance of compiled code and the 
flexibility of more user-friendly sys¬ 
tems—with good results. 


c 



Pascal 


“The most rock-solid C compiler in the industry. Superb 
technical support and portability. 

Gordon Eubanks, Symantec—Q&A (386). 
“It simply works, with no trouble, no chasing strange bugs, and 
excellent warning and error messages ... a professional 
product.” Robert Lerche, Bay Partners. 

"For large-scale software development,the highest quality C 
compiler available on the market today. Pragmas are great. 
Quality of support is exceptional.” 

Randy Neilsen, Ansa —Paradox (DOS, OS/2). 
"15% smaller and 15% faster than Lattice C.” 

Robert Wenig, Autodesk —AUTOCAD. 
"Our software is running anywhere from 30 to 50% faster than 
when compiled under Lattice.” D. Marcus, Micronetics. 
“Best quality emitted code by any compiler I've encountered. 
Often amazing." 

Bill Ferguson, Fox Software—FoxBase (386). 
“We found that messages sometimes pointed out type mismatch¬ 
es, incorrect-length argument lists, and uninitialized variables 
that had been undetected for years [in UNIX 4.2 bsd[.” 

Larry Breed, IBM ACIS. 


Closely related to professional 
implementation in data management is 
file-system integrity. This issue of files 
is a time bomb waiting to explode. 
Memory and CPU problems of OS/2 
distract people from the fact that OS/2 
uses the same, vulnerable, single-user 
file system that we have had since DOS 
2.0. Installable file systems that provide 
greater integrity are an eagerly awaited 
enhancement to OS/2. 

Even if the files are intact, what 
good are they if you can’t get to them? 
Network security, reliability, and perfor¬ 
mance are areas where the interde¬ 
pendence of PC and other computing 
and communications systems continues 
to increase. 

Many organizations are turning to 
lower-cost network options such as 
twisted-pair Ethernet. In most cases, 
however, those spare twisted pairs in 
the walls and the wiring closets are 
under the supervision of a data com¬ 
munications or telephone-services 
group, which has had little contact, so 
far, with the PC development team. It’s 
never too late to start meeting people 
who could be important to your future. 

BUS WARS, EGO ISSUES 

As users’ needs become more complex, 
what used to be one application sud¬ 
denly becomes a family of related tasks 
with differential specialization of tools. 
Support is strained to the breaking 
point. So far, I’ve been talking primar¬ 
ily about software, but the same phe¬ 
nomenon is happening in hardware. 

The bus wars, for example, rage 
on. The Extended Industry-standard 


Architecture (EISA) competes, at least 
on paper, with IBM’s Micro Channel. 
Some people continue to insist that an 
AT-class machine can handle any im¬ 
portant task. 

With the Micro Channel-based PS/2 
series, IBM has reappraised the needs 
of increasingly interconnected desktops 
and has developed a bus design that 
addresses these needs in PC, mini, and 
possibly mainframe alike. 

The PS/2, whose benefits look in¬ 
creasingly real in highly connected en¬ 
vironments, tells small developers that 
the stakes are being raised. The archi¬ 
tecture of the next few years will be at 
the departmental or corporate level. It’s 
going to be a game for bigger and 
more sharply focused players. The min¬ 
imum level of wizardry is rising. 

Some of us will continue to be 
country doctors, being all things to 
users with relatively limited require¬ 
ments; others will enjoy the opportu¬ 
nity to specialize—perhaps in commu¬ 
nications coprocessors, in graphics in¬ 
terface design and implementation, or 
in systems and data security. 

The point is that the choice is 
here to be made. Not to decide is to 
decide; the default position of preserv¬ 
ing the status quo may not be a ca¬ 
reer-enhancing decision if your organi¬ 
zation can make good use of tomor¬ 
row’s genuinely new capabilities.! mumirn M 


Peter C. Coffee is managing partner of 
SolveWare, a develops and business com¬ 
puting consultant, and is active in AI and 
distributed computing applications for aero¬ 
space and educational clients. 



Sun, Apollo, SGI, 
8086-286, RT PC, 
VAX, 370, 29000 


Check Out These Reviews 

• High C ™: 

Computer Language February 1986, '87 

Dr. Dobb's Journal August 1986 

PC Magazine Jan. 27, 1987 (80386) 

Dr. Dobb's Journal July 1987 (80386) 

BYTE Magazine Nov. 1987 (80386) 

• Professional Pascal ™: 

PC Magazine Dec. 29, 1985 

Computer Language May 1986 

PC Tech Journal July 1986 

J. Pascal, Ada & M -2 Nov.-Dec. 1986 

BYTE Magazine Dec'86,Jun'87(80386) 

A Partial List of Optimizations 

Common subexpression and dead-code elimination, constant folding, 
retention and reuse of register contents, jump-instruction size minimization, 
tail merging (cross jumping), short-circuit evaluation of Boolean 
expressions, fast procedure calls, strength reductions, and automatic 
mapping of variables to registers.... 


Power Tools for Power Users 


Ashton-Tate: dBase III Plus. MultiMate; Autodesk: AUTOCAD. 
AUTOSKETCH (8087.'387. Weitek): Boeing Computer Services 
(Sun); CASE Technology (Sun): CAD/CAM giant Daisy Sys¬ 
tems Corporation (’86, '386, VAX): Deloitte Haskins & Sells: 
Digital Research: FlexOS; GE; IBM: 4.3/RT, 4680 OS; Lifetree 
Software (Pascal): Volkswriter Deluxe, GEM-Write; Lugaru: 
Epsilon: NYU: Ada-Ed; Semantec: Q&A; Sky Computers;... 
(Product names are trademarks of the companies indicated.) 

(408)429-6382 Since 1979. 


Hats 




Ulara 


INCORPORATED 

903 Pacific Avenue. Santa Cruz. CA 95060 


The Clear Choice for Large 
Programming Projects - pc Tech j 
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Developers of in-house and commercial “vertical" software... 


Only C-Worthy 

protects you from 
die trap that keeps 

50 % of the market 
from using your 
software... 


C-ltorthy MO Demonstration Ul.t 
IHUfttCE FORM 


flonday flovenber ?. 10 pr 

Fora Interface. 1*? Prt>(jr*> 


Coup any iaforaation 


Product laformatloa 

1 tea 

Pro4act Coupller 

Qty 

i 

Price 

ftammat 

*1 2 

forms interface Hlerexoft 

$2%.* 

$1,184.44 

3 

iaru*4 

6 

$195.N 

$2,974.44 

»| 1 

C-Hortty Upp rtit Other 

i 

$244.14 

$244.44 



Safe Total 

$1,515.44 



4.15x Tax 

$4.81 


Federal Express Priority 0»e Sklpplaf 

$92.54 

i 



Total 

$1,411.31 


Ip) frtvlotis Fora, <Ctrl 




Rest Fora, <fl> 


Hel^ 


A Perfect 
Input Screen? 

Focus the user on 
the simple and 
probable next 
step, and speed 
data entry by 10 
to 30%. Resolve 
the ambiguous 
choice (e.g., 
“Other 55 ) by a 
hidden sub-menu. 


...The Trap: 


Users will reject your application if the interface is too hard to use. They’ll never even see the power of your program. 
“ ... If you’ve messed up the interface, the product is probably dead in the water. v 

— Jeffrey Tarter, Editor, Soft •Letter 


False Solution #1: 


Write your own interface. Spend a week learning the latest findings on human interfaces. Then spend 2-4 months creating 
the features users now demand: windows, menus, help screens, data validation routines, error handling, etc. 


False SolUtion #2 : Buy an incomplete C-tools library that does not specialize in the interface problem. Spend weeks before you leam it doesn’t 
have the interface functions you need. cc We actually bought a number of C libraries to compare with each other. We choose C- 
Worthy because it offers everything we need... the user interface you create with it is slick and consistent... it’s well written and portable... it’s 

fast and professional. _ President, Lighthouse Associates 

True Solution: Use the C-Worthy Interface Library Risk-Free for 60 days. See for yourself why it’s the only choice for programmers 
who take interface problems seriously. 


a C-Worthy is a higher level approach to human interface than other C libraries...Our soft¬ 
ware engineering department does not use another human interface library ” 

— Kevin Kingdom, Senior Software Engineer, Novell, Inc. (Over 500,000 users 
of Novell NetWare® Utilities use a C-Worthy-based interface every day!) 


8 work-years are invested in C-Worthy interface solutions . Our 
investment means you save time on every programming 
project. If you were planning to spend 2 weeks creating a good 
interface for your next project, use C-Worthy and cut that time in 
half. And you can count on C-Worthy to produce an interface that 
pleases even the most demanding users... 

C-Worthy gives you total control through 350 
functions... Windows, Screens, Menus (see box at right). 

Error handling: DOS, program and user. Help: system and 
context-senstive. Keyboard handling: regular function, interrupt, 
background procedures. Editing: string and word-wrap text. DOS 
interface: file, dir and drive mgt., date and time conversion, 
wildcards, more. Data input forms (optional). 


Functionally Superior to Competing Environments 


Screens & Windows. 

Exploding, tiled or overlap¬ 
ping. Direct video access or 
virtual. Keep up to 50 active. 
Forms. Optional Form 
Interface Library speeds 
construction of data input 
forms, lets you apply latest 
research findings to gather 
and validate input 17 field 
types, built-in or custom 
validation. Provide help at form and 
field levels. User-overridable movement 
sequence within the form. 





Menus. Pop-up, Lotus 
style, pull-up and pull¬ 
down (Windows-style.) 
Automatically sized to fit 
your choice of options, 
header border type. Auto-select 
based on key-menu-item character 
you select 

Comprehensive 
\7 documentation. 

1035 pages, fully indexed, 
plus 10,000 lines of ready- 
to-go-code that you can run, modify 
and leam from. 


These 10 high-level functions 
give you control over — and 
make implicit use of — 
C-Worthy’s 350 tightly integrated 
functions: 

InitUtility 1 , 2 AppendToList 

PushList 1 List 

InitList 1 EditString 

AppendToPopUpMenu 1 EditText 2 
PopUpMenu 1 RestoreUtility 

’The only functions you need for building 
a menu. 

2 The only functions you need to build a 
full-screen word-wrapping text editor. 


Plus ...Compatible with MS 
Windows. OS/2 version now 
shipping! Autodetect for 
MDA, CGA, EGA, VGA. 
Foreign languages: all text 
messages in separate files for 
easy translation. C Compilers: 
Microsoft, Quick, Turbo, 
Lattice. No royalties. System 
Requirements: 256K RAM, 
MS-DOS 2.0+ or OS/2, and 
IBM PC (or compatible), TI 
Professional, NEC APC III, or 
Victor 9000. 


Solution 

<5ystems 


541 Main Street, Suite 410 
South Weymouth, MA 02190 

C-Worthy* is a registered trademark of Custom Design Systems, Inc Fax: 617-337-7719 


C-Worthy Interface Library 

Object only_$195 Form Interface Library add on_$100 

Object with Forms $295 Object with Forms & Library Sourcce_$495 

Ask for 2 FREE Bonuses 
Just for Trying C-Worthy. 

Call 800-821-2492 ext 353 

(in MA and outside U.S. 617-337-6963) 

Bonus 1 . Designing the Human Interface: Strategies 
for Effective Human-Computer Interaction. The leading 
reference on the subject, 448 pages, $29.95 from 
Addison-Wesley. 

Bonus 2. Guidelines for Designing User Interface 
Software. Contains 944 guidelines, including graphic 
functions and data display. 496 pages, $38.95. 
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JORDENE ZEIMETZ 


PROFESSIONAL 

VIEWPOINT 

Many readers fuel their applications using DOS or Unix; 
others rely on multiple platforms to cover most miles. 


Mlf Thich PC operating system do 
\\l you select for applications de- 
11 velopment? Respondents to a 
recent informal reader opinion poll say 
they favor three environments: DOS, 
Unix, or a combination of several plat¬ 
forms. OS/2 and other systems are 
counted on more as part of a group 
than individually. 

Those choosing DOS alone stress 
user demand, cost, simplicity, applica¬ 
tion availability, hardware support, 
abundant tools, maturity, and opportu¬ 
nity for growth. Both large and small 
firms drive DOS. 

“DOS has a large user base and is 
the Volkswagen Beetle of operating sys¬ 
tems : small, ugly, affordable . . . and it 
works,” says Craig Given, a program¬ 
mer and consultant at Montague Inde¬ 
pendent Computer Consulting in Chat¬ 
tanooga, Tennessee. 

Speaking for the developer on a 
strict budget, Paul Schlieve, coowner of 
Pro-Score in Denton, Texas, says, “It 
still costs thousands of dollars to move 
to OS/2 from DOS, and there are too 
many versions of Unix for a small de¬ 
veloper to support.” 

Jerry Norton, a senior systems ana¬ 
lyst at Reflectone Inc. in Tampa, Flor¬ 
ida, believes, “DOS is safest for us over 
the next five to ten years. Any future 
mainstream operating system will sup¬ 
port, run, or convert DOS programs.” 

Kevin Mackenzie, president of 
Voice Solutions Inc. in Portland, Ore¬ 
gon, has a long list of reasons for 
choosing Software Link’s PC-MOS. Mac¬ 
kenzie states that PC-MOS is “compati¬ 
ble with most DOS software; is multi¬ 
tasking and multiuser; is able to use 
extended memory; is supported by a 
strong company; and has high-quality 
software, documentation, and good cus¬ 
tomer support.” 

Likewise, Brian J. Mullan, a systems 
consultant at McDonnell Douglas in 
Tampa, Florida, chooses Concurrent 
DOS 386 because it is “multiuser and 


multitasking with support for most 
DOS applications, is realtime, supports 
interprocess communications via 
queues and semaphores, and is DOS 
3.x LAN compatible.” 

UNIX ONLY 

Respondents with Unix (including 
Xenix and QNX) are steered by a need 
for multiuser functionality; connectivity 
among PCs, minis, and mainframes; 
speed; powerful development tools; 
and DOS compatibility. They are fre¬ 
quently systems developers of large 
applications. 

“Unix is a portable, flexible, se¬ 
cure, stable, expandable, multiuser, and 
widely accepted operating system,” says 
Greg A. Woods, senior consultant at 
Elegant Communications Inc. in To¬ 
ronto, Ontario, Canada. 

“Although Unix has archaic com¬ 
mands, by using aliases and a powerful 
script and batch language, developers 
can customize the user interface. Add 


Which operating systems do 
you use or plan to use for 
application development? Why? 


MULTIPLE 

PLATFORMS 


INCREASE 

MARKET 

GROWTH 

DIVERSE 

NEEDS 


DOS 


DEMAND 

SOFTWARE 

COST 

TOOLS 

MATURE 

GROWTH 


7 



UNIX 




MULTIUSER 
CONNECTS P 
SPEED 
TOOLS 
DOS 

COMPATIBLE 


7 



to that the flexibility of Unix multitask¬ 
ing and the diversity of the hardware 
supported (PC to Cray)—there can be 
no other choice,” concludes Larry 
Widing, senior software engineer at 
Design Software in Chicago, Illinois. 

THE MORE, THE BETTER 

Those with diverse application needs 
usually harness two or more PC operat¬ 
ing systems, including DOS, Unix, 
Novell’s NetWare, OS/2, and the Apple 
Macintosh environment. The result is a 
larger customer base and more poten¬ 
tial for growth, including extendibility 
beyond PCs. 

“I prefer DOS-OS/2 over Unix be¬ 
cause the OS/2 programming environ¬ 
ment is more flexible,” says Ray Horn 
Jr., chief executive officer of L 2 Soft¬ 
ware Company in Torrance, California. 

“VMS, Unix, DOS, OS/2? Different 
hardware environments support differ¬ 
ent graphics, realtime, and multiuser 
environments; the hardware must be 
chosen to suit the application and the 
software, to drive the hardware,” rea¬ 
sons Jeffrey Schutzman, a staff engineer 
with BBN Systems & Technologies in 
Cambridge, Massachusetts. 

After an agonizing period of study, 
Frank Evans, a research engineer at 
Intelledex in Corvallis, Oregon, chose 
QNX “for realtime industrial control 
applications; Unix for robot system 
code and its future prospects; and DOS 
for its programmer tools and industry 
acceptance.” 

THE CLASSICS 

While it is not difficult to understand 
the loyalty to DOS, the prevalence of 
Unix in the face of newer multitasking 
systems indicates a preference for class¬ 
ics. Although multiple platforms are not 
for all systems developers, they are 
often the choice of those who must sat¬ 
isfy a variety of users and application 
needs and who want the greatest possi¬ 
ble flexibility. 1 1 '~" 11 ^1 
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We Stocks 1,000 Brand Names 



WE’LL MATCH NATIONALLY ADVERTISED PRICES. 



LIST 

OURS 

386 SOFTWARE 



386/ASM/LINK 

495 

389 

386MAX 

75 

66 

386MAX PROFESSIONAL 

129 

115 

F77L-EM/16 (FORTRAN) 

695 

629 

F77L-EM/32 

895 

805 

High C 386 

895 

799 

Microport Sys. V/386 (Comp.) 

899 

799 

Microsoft Windows/386 

195 

130 

NDP C-386 

595 

529 

NDP FORTRAN-386 

595 

529 

SCO 386 XENIX Sys. V (Comp.) 1495 

1195 

VM/386 

245 

199 

ASSEMBLY LANGUAGE 



386 ASM/LINK 

495 

399 

Advantage Disassembler 

ASM FLOW 

295 

279 

100 

90 

Incra 

180 

CALL 

MS Macro Assembler 

150 

99 

Turbo Assembler/Debugger 

150 

105 

Visible Computer:80286 

100 

89 

BASIC LANGUAGE 

db/LIB 

139 

121 

Face It 

99 

90 

Finally! XGRAF 

99 

90 

Flash-up 

79 

70 

CraphPak Professional 

149 

127 


NEW RELEASES 

PC-lint 3.0 

More C error checking than ever, 
50 new error messages, better 
message control, supports larger 
programs, wild card support, au¬ 
tomatic generation of declara¬ 
tions, faster standard library, au¬ 
tohelp, four new flags, support 
for ANSI C. Supports MS 5.1, 
Watcom and Turbo 2.0. 

List: $129 Ours: $101 

PCVMS V. 2.5 

The newest version of WENDIN'S 
VAX/VMS look-alike operating 
system is self-bootable, and will 
run most DOS software while of¬ 
fering multiuser and multitasking 
capabilities. 

List: $99 Ours: $80 

Greenleaf ViewComm 
Turn your PC into a serial data 
analyzer. This combination of 
hardware and software lets you 
watch live RS 232 communica¬ 
tions. Send data from file or 
keyboard, set “triggers" to con¬ 
trol monitoring and capturing of 
data. A must for debugging com¬ 
munication applications. 

List: $495 Ours: CALL 



LIST 

OURS 

MS BASIC/6.0 

295 

199 

MS QuickBASIC 4.5 

99 

69 

SoftCode 

79 

69 

Turbo Basic 

100 

69 

C COMPILERS 



High C 

595 

549 

Lattice C 

450 

289 

Microsoft C 

450 

299 

QuickC 

99 

69 

Turbo C 2.0 

150 

105 

Turbo C 2.0 Professional 

250 

175 

Zortech C + + 

100 

90 

C LIBRARIES/UTILITIES 



CASYNCH MANAGER 

175 

129 

C TOOLS PLUS/5.0 

129 

95 

C Utility Library 

199 

139 

CxPERT 

395 

335 

Essential Communications 

185 

125 

BreakOut Debugger 

125 

89 

Greenleaf Business Mathlib 

325 

229 

Greenleaf Comm Library 

229 

169 

Greenleaf Functions 

209 

155 

Greenleaf SuperFunctions 

265 

189 

PC-lint 

139 

101 

PforCe 

395 

215 

/‘resident C */ 

99 

79 

w/source code 

198 

159 

TimeSlicer 

295' 

279 

w/ source code 

1000 

899 

Turbo C TOOLS 

129 

95 

C GRAPHICS 



Essential Graphics 

299 

229 

Graphic 

395 

322 

GSS Graphic Dev. Toolkit 

595 

489 

HALO '88 

325 

229 

MetaWINDOW 

195 

162 

MetaWIN DOW/PLUS 

275 

232 

TurboHALO 

100 

80 

C SCREENS/WINDOWS 



Face It 

99 

90 

Greenleaf Data Windows 

295 

209 

Greenleaf MakeForm 

125 

90 

HI-SCREEN XL 

149 

129 

JAM 

750 

684 

PANEL Plus 

495 

395 

PANEL/QC or /TC 

129 

99 

SoftCode 

79 

70 

Vitamin C 

225 

162 

VCScreen 

149 

109 

Vermont Views 

395 

CALL 

w/ source code 

790 

CALL 

COBOL LANGUAGE 



Micro Focus COBOL/2 Toolset 

900 

733 

Micro Focus 
COBOLWorkbench 

1800 

1465 

MS COBOL Version 3.0 

900 

599 

Realia COBOL 

995 

799 

w/RealMENU 

1145 

929 

RM/COBOL 

950 

763 

dBASE LANGUAGE 



CLARION 

695 

629 

Clear + 

200 

165 



LIST OURS 

Clipper 

695 

439 

dBASEIV 

795 

CALL 

dBFAST 

100 

75 

Flipper 

195 

175 

FoxBASE + 

395 

249 

Genifer 

395 

259 

Integrated Dev. Library 

149 

125 

Magic PC 

195 

169 

Quicksilver 

599 

369 

R&R 

150 

125 

w/Clipper/FoxBASE module 

199 

179 

SilverComm Library 

150 

139 

Tom Rettig's Help 

120 

105 

Tom Rettig's Library 

100 

75 

XDB-SQL 

495 

419 

DEBUGGERS 



386 DEBUG 

195 

145 

Periscope I/512K 

795 

636 

Periscope III 10 MHz 

1395 

1115 

Quaid Analyzer 

200 

179 

DISK/DOS UTILITIES 



Advanced Norton Utilities 

150 

101 

FASTBACK Plus 

189 

142 

MACE Utilities 

99 

90 

Norton Commander 

89 

56 

PC/Tools Deluxe 

80 

70 

Vfeature Deluxe 

120 

111 

X-Tree Pro 

129 

111 

ZYINDEX 3.0 

95 

85 

EDITORS 



BRIEF 

195 

CALL 

KEDIT 

150 

120 

MKS VI 

149 

127 

Multi-Edit 

99 

90 

Norton Editor 

75 

70 

PC/EDT + 

295 

269 

PI Editor 

149 

129 

Slick Editor 

195 

155 

SPF/PC 

245 

185 

VEDIT PLUS 3.0 

185 

115 

FILE MANAGEMENT 



Btrieve 

245 

185 

Xtrieve 

245 

189 

Report Option 

149 

109 

Btrieve/N 

595 

455 

CBTREE 

159 

141 

c-tree 

395 

318 

d-tree 

495 

395 

r-tree 

295 

241 

c-tree/r-tree bundle 

650 

523 

CQL 

395 

332 

dB_RETRIEVE 

395 

322 

dB_FILE 

395 

322 

XQL 

795 

599 

FORTRAN LANGUAGE 



Grafmatic or Plotmatic 

135 

119 

Lahey Personal FORTRAN 77 

95 

89 

MS FORTRAN 

450 

299 

RM/FORTRAN 

595 

479 

SPINDRIFT Library 

149 

135 

TEKMAR Graphics Library 

195 

169 

OBJECT-ORIENTED 



PROGRAMMING 



ACTOR 

495 

423 

C-talk 

150 

137 

Smalltalk/V 

100 

85 

Communications 

50 

45 

EGA/VGA Color Ext. 

50 

45 

Goodies #1, #2 or #3 

50 

45 

Smalltalk/V 286 

200 

169 

OPERATING SYSTEMS 



Concurrent DOS 386 (3 user) 

395 

349 

Microport: 



System V/AT (complete) 

649 

549 

AT Runtime System 

249 

209 

PC-MOS 386 



1 User 

195 

179 

5 Users 

595 

539 


In NY: 914-332-4548 

Customer Service: 914-332-0869 

International Orders: 914-332-4548 

Telex: 510-601-7602 

Fax: 914-332-4021 

Call or Write for 

Latest Free Catalog! 


SCO: 



XENIX System V (comp) 

1295 

999 

Operating System 
Wendin-DOS 

595 

139 

479 

109 

Wendin-DOS Appli. Dev. Kit 

99 

80 

PASCAL COMPILERS 

Microsoft Pascal 

300 

189 

Turbo Pascal 5.0 

150 

105 

Turbo Pascal 5.0 Professional 

250 

175 

PASCAL LIB/UTILITIES 

DATABOSS 

399 

359 

POWER SCREEN 

129 

95 

T-Debug PLUS 4.0 

45 

40 

w/ source code 

90 

79 

Turbo ASYNCH PLUS 

129 

95 

Turbo Geometry Library 

150 

135 

TurboMAGIC 

199 

179 

Turbo-Plus 5.0 

100 

80 

Turbo POWER TOOLS PLUS 

129 

95 

Turbo Professional 

125 

99 

TRANSLATORS 

Bas_C (Commercial) 

375 

323 

Bas_Pas (Commercial) 

280 

242 

BASTOC 

495 

399 

dBx TRANSLATOR 

550 

469 

PROM U LA. FORTRAN 

450 

409 

w/ Library Source 

745 

669 

OTHER PRODUCTS 

APL*PLUS PC 

695 

529 

Dan Bricklin's Demo Program II 195 

179 

FLOWCHARTING II 

229 

207 

Greenleaf ViewComm 

495 

CALL 

MKS Toolkit 

199 

169 

muLISP-87 Interpreter 

300 

219 

Norton On-Line Prog. Guide 

100 

75 

Opt-Tech Sort 

149 

105 

PCYACC 

395 

359 

Pfinish 

395 

215 

Plink86plus 

495 

279 

PVCS (Corporate) 

395 

322 

PVCS (Personal) 

149 

131 

Source Print 

97 

80 

Tree Diagrammer 

77 

70 

This Month’s Specials 

from Raima Corp. 



LIST OURS 

db.FILE 

395 309 

Single user w/source code 890 699 

Multi-user 

595 469 

Multi-user w/source code 1390 1099 

db.RETRIEVE 

395 309 

Single user w/source code 890 699 

Multi-user 

595 469 

Multi-user w/source code 1390 1099 

WKS Library 

195 

169 


PROGRAMMER’S POLICIES 

Phone Orders 

Hours 9 AM-7 PM EST. We accept 
MasterCard, Visa, American Express. 
Include $3.95 per item for shipping 
and handling. All shipments by UPS 
ground. Rush service available. 

Mail Orders 

POs by mail or fax are welcome. 
Please include phone number. 
International Service 
Phone number required with order. 
Call or fax for additional information. 
Dealers and Corporate Accounts 
Call for information. 

Unbeatable Prices 

We'll match nationally advertised 

prices. 

Return Policy 

30-day no-hassle return policy. Some 
manufacturer's products cannot be 
returned once disk seals are broken. 



55 South Broadway, Tarrytown, NY 10591 
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It’s Here Now And It’s Going Fast. 

Uncompromising Reliability Teams Up With Unparalleled Performance. 


Dyna 30MHz 80366 Cache System 
—One Step Ahead. 



Prices range from $4,995 
to $24,769 


r COMPUTER 


3081 North First St., 
San Jose, CA 95134 
(408) 943-0100 
FAX (408) 943-0642 


PERFORMANCE BENCHMARKS 

■ LANDMARK SPEED TEST (VERSION 4.0) 49MHz 

■ NORTON S.l. RATING (VERSION 4.0) 36.3 

■ POWER METER MIPS TEST 6.96 MIPS 

HARDWARE FEATURES: 

■80386™ CPU (Intel) 

■ Custom-designed 64K RAM cache and controller 
(implemented in PALS), nearly a 90 percent calcu¬ 
lated hit rate 

■ One to 24 megabytes of RAM available 

■80387 and Weitek support (stand-alone or simulta¬ 
neous mounting) 

■ Tower enclosure (six half-height or three full-height 
drive enclosures) 

■ Monographic, EGA and VGA options available 

■MFM, ESDI and SCSI hard drives and controllers 
available 

■ Drive capacities range from 40 megabytes to 780 
megabytes 

■ DOS, UNIX, NetWare, OS/2 and XENIX compatible 
10MHz I/O bus speed 




UNIX IS a registered trademark ot AT&T. NetWare 



Dyna Computer, Inc. has over six years experience in 
the design and manufacture of PC, 8088, 286 and 386 
motherboards and systems. 


SERVICES: 

Reliability is the first thing on your mind and at Dyna 
computer we make it our number one priority. Our goal 
at Dyna Computer is to serve and maintain you, the 
customer. Dyna Computer fulfills your performance/ 
throughput requirements by designing today's highest 
performance Intel-based 80386™ microcomputers. 

Support and service are next on your agenda and ours. 
If your company needs nationwide on-site service or a 
guaranteed 48-hour depot service contract, we can, in 
most cases, effectively channel your requirements. 

We realize that many corporations need to lease their 
computers. Dyna Computer equipment is available via 
lease scheduling for qualified companies. 

At Dyna Computer, as at most companies, well over 80 
percent of our business comes from repeat customers. 
So for your benefit, Dyna Computer goes out of its way 
to make sure that your requirements are met. 

Call one of our highly trained systems sales consul¬ 
tants today. We will prove to you that at Dyna Computer 
we make it our business to satisfy your business sys¬ 
tems and peripherals requirements. 

registered trademark ot Novell. Inc. XENIX is a registered trademark ol the Santa Cruz Operation. 

OSz2 is a trademark of IBM. 80386 is a trademark ol intel Corporation 
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ATTENTION 

SOFTWARE DEVELOPERS - 
AUSTRALIA AND THE PACIFIC 


Improve your productivity with 
software tools from the experts 

Author’s representatives and distributors 


Lattice 



SoftCraftlnc. 


Vermont 
Creative 
Software 




CompuView 

-Solution 


NOVELL 

POLYTRONM 


> ' RAINBOW TECHNOLOGIES 

All major credit cards accepted. 

96 Canterbury Road, Middle Park, Vic. Australia 3206 
Tel: +61-3-699 9899 Telex: AA31604. Fax: +61-3-699 7501. 


CIRCLE NO. 135 ON READER SERVICE CARD 


Great Performances 



Demand an Encore 


Let us take your article to its highest 
level of marketing potential with a reprint! 

To find out how you can have your article or review 
elegantly reprinted** on 80 lb. paper stock, in 4-color, 
2-color or 1-color, call or write today: 

Jennifer Locke—Reprints Manager; 

Ziff-Davis Publishing Company, 

One Park Avenue, New York, NY 10016, 212-503-5447. 

**Minimum quantity 500 reprints. 
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Virtual Memory for DOS! 


MicroWay is your best source for the 
software and hardware needed to get true 32 
bit performance from your 386. These include 
our NDP 32-bit compilers that run on Unix or 
MS-DOS using the Phar Lap tools. Starting with 
release 1.4VM, NDP Fortran and C not only 
access 4 gigabytes of memory, but run with 
Phar Lap’s new VMM extension which provides 
386 protected mode virtual memory. Now you 
can run a program with a 30 megabyte array 
on a 2 megabyte system simply by having 30 
megabytes of free space on your hard disk. 

MicroWay also offers transputer based 
parallel processing boards and languages that 
run in an XT, AT, or 386. Each of the T800 RISC 
processors on these boards packs the power 
of a 20 MHz 386/1167. Our best selling board, 
the Quadputer2™, has four T800s and boasts 
40 MIPS/6 megaflops of processor throughput. 


32-Bit Compilers and Tools 


NDP Fortran-386™ and NDP C-386™ Com¬ 
pilers generate globally optimized, mainframe 
quality code. Both run in 386 protected mode 
under Unix, Xenix or Phar Lap extended MS- 
DOS. The memory model employed uses 2 
segments, each of which can be up to 4 
gigabytes. They generate code for the 80287, 
80387, 3167 or mW1167. Both include high 
speed EGA graphics extensions written in C 
that perform BASIC-like screen operations. 

. NDP Fortran-386™ Full implementation of 
FORTRAN-77 with Berkeley 4.2 and 

Fortran-66 extensions.$595 

• NDPFortran-386/VM .$695 

. NDP Fortran-386/UNIX.$795 

. NDP C-386™ Full implementation of AT&T’s 
PCC with MS and ANSI extensions.... $595 

. NDP C-386/VM .$695 

. NDP C-386/UNIX.$795 

Phar Lap 386/VMM extensions are supported 
by the VM releases of NDP Fortran and C. 
Virtual memory is used automatically by the 
compilers and the code they generate. This 
makes it possible to compile and run programs 
as large as the free space on your hard disk. 

Phar Lap Development Tools.$495 

Phar Lap Virtual Memory Manager . . $295 

NDP Windows™ —NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters 
.Library: $125, C Source: $250 

NDP Plot™ — Calcomp compatible plot pack¬ 
age that is callable from NDP Fortran. It in¬ 
cludes drivers for popular plotters and printers. 
Works with CGA, MDA, EGA and VGA... $325 

NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen¬ 
sioned FFTs which take advantage of the 32-bit 
addressing of the 386 or your hard disk. Call¬ 
able from NDP Fortran with mW1167 and 

80387 support.$250 

387FFT for 16-bit compilers.$250 

NDP to HALO ’88 Graphics Interface — This 
module enables you to call graphics routines in 
HALO ’88 from NDP Fortran or C.$100 


Dr. Robert Atwell, leading defense scientist, 
calculates that NDP Fortran-386 is saving him 
$12,000 per month in rentals of VAX 
hardware and software while doubling his 
productivity! 


Fred Ziegler of AspenTech in Cambridge, 
Mass, reports, "I ported 900,000 lines of 
Fortran source in two weeks without a single 
problem!" AspenTech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to ever 
run on an Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports, 
"My problems run a factor of six faster using 
NDP Fortran-386 on an mW1167 equipped 
386/20 than they do on my Micro VAX II." 

f MicroWay® ^ 
80386 Support 

v (508) 746-7341 y 


Parallel Processing 


Videoputer™ 

The highest performance graphics card on the 
market. Uses a T800 and Tl 34010 in conjunc¬ 
tion with a 130 MHz BrookTree DAC. The 
board comes with one meg of system RAM, 
one meg of video RAM and a library of graphics 
primitives. It runs standalone or in conjunction 
with a transputer network and drives 32 and 64 
KHz analog monitors.$4995 

Monoputer2™ 

The world’s most popular PC transputer 
development product now extends the memory 
available for developing transputer applica¬ 
tions from 2 to 16 megabytes. The board fea¬ 
tures a DMA bus interface for fast I/O. 


Monoputer2 with T414 (0 MB).$995 

Monoputer2 with T800 (0 MB).$1495 


Quadputer2™ 

This board for the AT or 386 can be purchased 
with 2,3 or 4 transputers and 1 or 4 megabytes 
of memory per transputer. Two or more Quad- 
puters can be linked together to build networks 
with mainframe power which use up to 100 or 
more transputers. from $3495 

Transputer Compilers and Applications 
These Parallel languages are designed for the 
Monoputer2 and Quadputer2. 

Logical Systems Parallel C.$595 

3L Parallel C or 3L Parallel Fortran . . $895 

MicroWay Prolog Interpreter.$750 

Microfield - Finite element analysis .. $1600 
ParaSoft: Parallel Environment.... $300 
Performance Monitor . .. $200 
C Source Level Debugger $300 
T800/NAG™(See NDP/NAG). $2750 


387BASIC™ — Our 16-bit MS compatible 
compiler introduces numeric register variables 
to produce the fastest running 80x87 code on 
the market.$249 


Our NDP compilers and NDP utilities are the 
key to the two to five-fold increase in speed that 
the mW1167 provides. The compilers generate 
mainframe style code, while our utilities simplify 
ports to/from the PC or mainframe. A new utility 
enables our NDP compilers to call HALO ’88. 

If you are curious about the benefits of the 
NDP/mW1167 approach, consider the follow¬ 
ing (price estimates are for complete systems): 


Coprocessor 

Speed (Flops) 

Price 

80287-10 

80387-20 

mWl 167-20 

80,000 

440,000 

2,100,000 

$3,000 

$5,000 

$6,000 


When driven by a 32-bit compiler, the 
m W1167 approaches the speed of a $600,000 
VAX 86501 In fact, many of our users have 
reported increases in turnaround of 2 to 4 times 
that of their VAX! Call us at (508) 746-7341. 


Weitek-Based Coprocessors 


mW1167™is built at MicroWay using Weitek 
components and includes an 80387 socket. 


mWl167-16.$995 

mWl 167-20 .$1595 

mW1167Microchannel-16.$1295 

mWl167Microchannel-20.$1595 

Weitek 3167-20 .$1995 

Weitek 3167-25 .$2495 


Intel Coprocessors and RAM 


8087 .$93 

8087-2 .$135 

80287-8 .$215 

80287-10 .$245 

80C287A (CMOS) .$310 

80387-16 .$385 

80387-16SX.$340 

80387-20 .$440 

80387-25 .$550 

287Turbo-12 (for AT compatibles) . .. .$350 
RAMpak™-1 meg 32-bit memory module 
for Compaq system memory board .. . $650 

256K 100ns DRAM .$13 

256K SIMMS .$119 

1MB SIMMS .$450 


(All of our Intel coprocessors include 87Test.) 


Intelligent Serial Controllers 


MicroWay’s AT8™ and ATI 6™, the fastest 
intelligent serial controllers, run in AT, 80386 
and PS/2 PCs. They come with drivers for UNIX 
and XENIX. AT8 ... $895AT16... $1295 


32-Bit Applications 


PSTAT-386 — Popular mainframe statistics 


package. Full version was ported.$1495 

NDP/NAG™ — Features a library of 268 en¬ 
gineering and scientific numerical algorithms. 
Callable from NDP Fortran .$895 


12 MHz PC Accelerators 


FastCACHE-286 12 MHz.$299 

SuperCACHE-286 12 MHz .$399 

FastCACHE-286 9 MHz.$199 


Micro 

nay~ 


World Leader in PC Numerics 

Corporate Headquarters: P.O. Box 79, Kingston. MA 02364 USA (508) 746-7341 
32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 
USA FAX 508-746-4678 Australia 02-439-8400 Germany 069-75-1428 
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.152 
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...152-155 
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.156 
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.157 
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.157 
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.160 
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.160 
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.160 
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.161 

MISCELLANEOUS 

1611 
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ADVERTISING RATES 
AND INFORMATION 


PC Tech Journal Marketplace is a comprehensive 
buyer’s guide for systems developers and integrators. 
Special economical section for product and service 
listings. 

Listings are grouped by category and sold by column 
inches. Second color option available. 

Standard Directory Listings are also available for a 
minimum of 3 issues at $240.00 per issue ($720 total). 

For additional information call 212-503-5115 or 
800-825-4237. 
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Kathryn J. Cumberlander 
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Daniel L. Rosensweig 
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THE COMPREHENSIVE BUYERS GUIDE FOR SYSTEMS DEVELOPERS AND INTEGRATORS 


HARDWARE/BOARDS 


PEACOCK™ EVGA-16 BIT TRANSFORMER™ FOR PC & XT 



Allstar’s new Peacock™ 

VGA PLUS gives you 
SIXTEEN BIT all mode 
performance. Offers IBM 
register-to-register 
compatibility with BOTH Made in USA 

TTL and Analog connectors. PS-2 Feature Connector with 
512 K High Speed RAM and Five crystal controlled 
frequencies. Device drivers are provided for GEM, Autocad 
9, Lotus 1 2 3, Ventura, Windows 386 and others. 
PEACOCK™ VGA Plus Does It All — 

• VGA +; VGA; EGA; CGA; MDA; MCGA; & Hercules 

• 16 BIT Performance (Also XT Compatible) 

• 300 x 200/256; 640 x 480/256; 800 x 600/16; 

800 x 600/256; 1024 x 768/16 Colors 

• Both Analog and TTL Monitors Supported _ 

• 512k High Speed RAM « 

• 80 COL x 66 ROWS Plus 132 COL x 44 ROWS ® 

• Interlaced and non-interlaced Supported $ 

List: $645 

Allstar Microsystems Corp. 

13885 Alton Parkway, Irvine, CA 92718 • (714) 951 - 


V- 


C/3 


O 

1884 



Put the “Real Thing” in your 
older IBM PC or XT! 

The Transformer'” 286-12 
MHZ is a direct form, fit, and 
function, replacement board. 

Offered in two versions: 5 slots 
for PC’s, 8 slots for XT’s, plug 
compatible with all original PC/ 

XT cards, operating devices, 
power supply, controllers, 
drives, including keyboards. 

• Memory partitions: 512K« 

640K • 1 MB on board 

• DOS, OS/2, UNIX, Novell, and Token Ring Compatible 
. Norton SI: 1 WAIT-13.3; 0 WAIT-15.7 A 

. AWARD Bios with ROM setup 
. VSLi chip set 10 or 12 MHZ Ver. 

• 6/12 MHZ, HW/SW selectable 
. 30 Day Money-Back Guarantee, 

1 yr. Warranty 

. (VARS, VAD & OEM discounts) 

• FAX (714) 951-2897 


Made in USA 

Converts your old IBM PC or 
XT into a true 12 MHZ 16 BIT 
AT BUS system. 

Suggested Retail $695 


ALLBTAk 


H 


CIRCLE 265 ON READER 

(800) 525-2860 service card 


IEEE 488 
Solutions 

• Hardware and software for PC. AT. 386. PS/2. 
Macintosh. HP. SUN & DEC 

• IEEE device drivers for DOS and UNIX* 

• IEEE control for Lotus I -2-3 & Symphony 

• PC menu-driven analysis software 

• IEEE extenders, expanders & buffers 

• IEEE converters to RS-232. RS-422, SCSI, 
modem, Centronics, analog I/O & digital I/O 

Call or send for your 
FREE Technical Guide 

Demo disks and application notes available 

IQtech 

(216) 439-4091 

Telex 6502820864 • Fax (216) 439-4093 
lOtech. Inc. • 25971 Cannon Road 
Cleveland. Ohio 44146 

CIRCLE 271 ON READER SERVICE CARD 


^ LDP-VGA BOARD \ 

LDP-CACHE SCSI 

DISK CONTROLLER 

• 16 Bit Data Path 

• Fully VGA 1M compatible 
down to register level 

• High Resolution 1024 X 768 
display 

• Either 256K or 1 Mbyte of 
display memory 

$475.00 256K 

• Up to 1 Mbyte of Cache 
Memory for Drive Data 

• Controls up to 7 SCSI 
Devices 

• Caches both read and 
write operations 

• Improves Disk System 
performance 300% to 

1000% 

$649.00 256K Version 

LOMAS DATA PRODUCTS, INC. 

182 Cedar Hill St.. Marlboro. MA 01752 

508-460-0333 

CIRCLE 266 ON READER SERVICE CARD 


DISTRIBUTORS & 
DEALERS WANTED 

• For high performance 
SCSI host adapter 

• For Superfast ESDI to 
AT Bus 16 Bit controller 
with 15MB/s transfer rate 

Contact ITD Corp. 

Phone: 415-856-6686 
FAX: 415-856-0819 

CIRCLE 269 ON READER SERVICE CARD 


METRO COMPUTER 
CORPORATION 


EVEREX 386/25, 4 MB. *4 MHD w/VGA.. .$7695 
UBM 386/20, 1 MB. 44 MHD w/EGA MON $3295 

COMPAQ Lap-Top w/20 MBHD.$4495 

ALR 286/12.5 1 MB, 44 MHD w/mono... .$2495 

IBM/COMPAQ/AST/ALR.Call for pricing 

KURTA IS/ONE, 12x12 w/single pen.$475 

CALC0MP 23120, 12x12 w/4 button.$395 

SUMMASKETCH, 12x18.$725 

OTHER DIGITIZERS MODELS.Call for pricing 

IOLP3700, A-E SIZE, 1 PEN.$3450 

CALC0MP, 1043GT, 8 PEN.$6735 

HP 7595A, A-E, 8 PEN .$8750 

DXY 990, A-B, 8 PEN.$1499 

PHOTON 800 ... $705 PHOTON 1000+ $995 

NUMBER NINE PEPPER PRO -1280.$2395 

PAGEMAKER 3.0 . $555 LOTUS 123.$335 

Call for what is not listed 
1345 S. Anaheim Blvd.. Anaheim, CA 92805 
TEL: 714-778-6495 FAX: 714-778-6877 
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PS/2 Boards 



Add Parallel or Serial Ports for 
Models 50, 60, 70, 80 


• 100% compliance to MicroChannel spec 

• Easy to install: no jumpers or switches to set 

• Software utilities included with each board 


Parallel (Printer) Port $ 99.95 

Serial Port (to 19.2k baud) $129.95 

1 Parallel + 1 Serial Port $149.95 

4 Serial Ports $495.00 


1-800-533-6116 

Method Systems, Inc. 

3511A Lost Nation Road 
Willoughby, OH 44094*216-942-2100 
CIRCLE 267 ON READER SERVICE CARD 



COMPUTER CLOCK 


Clock/Calendar for PC/XT Com¬ 
patibles automatically .enters 
time & date without wasting 
valuable I/O slot. Inserts trans¬ 
parently between a 28 pin 
ROM and its socket. Even works 
in BIOS or HD controller ROM. 

10 yr. lithium battery. Software 
included. 30 day-Money Back 
Guarantee. All orders shipped 
within I business day. 

Time_Master Part #011TM 

$39.00 + $2.50 S&H. 

800 432-9174 (24 hr.J 

Talus Engineering, Inc. 

CIRCLE 268 ON READER SERVICE CARD 



PARALLEL PORT 

FOR PS/2 


MODELS 50, 60, 80 

• LPT1, LPT2. LPT3 


• Optional Serial Port 

• OEM Pricing Available 

1-800-553-1170 


I QUA TECH 

I INCORPORATED 


478 E Exchange St Akron OH 44304 
TEL (216)434-3154 FAX (216)434 1409 
TLX 5101012726 

CIRCLE 270 ON READER SERVICE CARD 


TECH MARKETPLACE .. . Second Color Option Available 


COMMUNICATIONS 


INTERFACE CRRDS 
for PC/AT ond PS/2 



COMMUNICATION 
DATA ACQUISITION 
& CONTROL 


FOR A FREE CATALOG CALL 

1-800-553-1170 



478 E. Exchange St., Akron, OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 
TLX:5101012726 
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Use these reader service cards to get 
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about the products and services 
in this issue of TECH JOURNAL 


1 


Learning more about a product that’s advertised or mentioned in an article 
in this month’s issue is as simple as 1-2-3. And absolutely free. 


Print or type your name 
and address on 
the attached card. 

Use only one card per person. 


Circle the numbers on the card that 
correspond to the numbers at the bot¬ 
tom of the advertisements or articles 
for which you want more information. 


2 


3 


Simply mail the card, 
and the literature 
will be mailed to you free 
of charge by the manufacturer. 


(Key numbers for advertised products also appear in 
the Advertisers’ index.) 


TE<£H! 


1 


Is your company an: 

a □ End-User Company 
b □ Reseller Company 


Are PCs within your com¬ 
pany used for: 

m □ Programming 
n □ Data Management 
o □ LANS 

p □ Host/Communications 
q □ Programming Languages/Tools 


Are you involved in 
i the purchase of 
microcomputers or 
related products for: 

c □ Own Company 
d □ Client Company 


Is your purchase 
1 involvement: 

e □ Company-Wide 
f □ Division-Wide 
g □ Departmental 


Are you planning to pur¬ 
chase in the next 6 months: 

r □ Programming Languages/Tools 
s □ Data Management Software 
t □ LANS 

u □ Host Communications 
v □ Operating Environments 
w □ Computer Systems 


Number of employees 
in your company: 

h □ 25 or Less 
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4 □ Inside Consulting 
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Is your company an: 

a □ End-User Company 
b □ Reseller Company 


Are PCs within your com¬ 
pany used for: 

m □ Programming 
n □ Data Management 
o □ LANS 

p □ Host/Communications 
q □ Programming Languages/Tools 


Are you involved in 
the purchase of 
microcomputers or 
related products for: 

□ Own Company 


d □ Client Company 


Is your purchase 
1 involvement: 

e □ Company-Wide 
f □ Division-Wide 
g □ Departmental 

Number of employees 
1 in your company: 

h □ 25 or Less 
i □ 26-99 
j □ 100-499 
k □ 500-999 
I □ 1000 or More 


Are you planning to pur- 
* chase in the next 6 months: 

r □ Programming Languaaes/Tools 
s □ Data Management Software 
t □ LANS 

u □ Host Communications 
v □ Operating Environments 
w □ Computer Systems 


What is your primary job 
function? (Check one) 

x □ Systems Design/Integration/ 
Analysis 

y □ Data Communications 
z □ Outside Consulting 

1 □ DP/MIS Management/ 

Operations 

2 □ Programming 

3 □ Software Engineering 

4 □ Inside Consulting 

5 □ Hardware Engineering 


(Zip code must be included to insure delivery.) 


TJ3893 


□ Please send me 1 year (12 issues) of PC Tech Journal for $19.97 and bill me. I'll save 58% off 
the annual single-copy price of $47.40. (Annual base subscription price is $34.97.) 



















FREE 

INFORMATION 


Follow the instructions 
on the reverse side of 
this card to 
receive advertisers’ 
product information. 
FREE. 


Now’s an ideal time to 
consider having us 
start you as a PC Tech 
Journal subscriber. 

12 issues cost you only 
$24.97...a savings of 
47% off the single 
copy price. Just check 
the box at the bottom 
of the reply card. 



SUBSCRIBE 
NOW! 
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COMMUNICATIONS 


Turn your IBM PC into 
a 3270 Coax Protocol 
Analyzer and Controller. 


1 Passive Monitor 

■ Transmits Recorded 
Or Created Files 


■ Certification Library 

- 3299 MPX, DFT, SNA, 
Response Time Analyzer 


Azure 
CoaxScope 

Priced From 

$2,995.00 

14 Day FREE Trial 
Evaluation 

(508) 520-3800 

Azlre 

TECHNOLOGIES 

38 Pond Street, Franklin, Massachusetts 02038 
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FREE 

LOCAL AREA NETWORK 

information and literature. 

WARNING: Don’t buy Novell or 
:her network" 11 “ 


_until c^fl 3-minute 

that explains cp^ptiops 


oti. . 
recordin, 
and ho' 1 
thousands ot 

tape, leave ad<____ 

and receive comprehensive 
literature package with Qur 
recompnend^tions and advice 
about installing networks. 

(415) 837-2385 
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Companion allows you to 
add an extra keyboard and 
monitor up to 250’ from your 
PC system unit. 

^ Now available for ^ 
^ VGA and PS/2. * 

DEALER PROGRAM AVAILABLE 
PRICES START AT S219 00 

CYBEX CORPORATION 

2800 H Bob Wallace Ave 
HuntsvMe, AL 35805 
(205) 534-0011 
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FAXBOARD $455 

• 9600 BPS 

MODEM 
INCLUDED 

• NO 
SEPERATE 

UNE NEEDED 

• PAPERLESS 
SECURITY 

BEYOND FAX $1177 

SEND VOICE.DATA & COLOR GRAPHIC 

SMART 8,16 PORT RS232 CARD 
FOR NETWORKING $700,$888. 

& PS/2 MODEL 80 VERSION. 
THESE ARE FEW OF OUR PRODUCTS 
ASK FOR LATEST CATALOGUE 
MAXTRON (818)350-5707 

1825A Durfee Ave.. S. El Monte. CA91733 
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ARCNET PERFORMANCE PRODUCTS 

ARC16AT—$299 ARC16PS/2—$299 

16-bit, zero wait state interface cards for 
286 and 386 machines. 16K memory utilization. 

TOKEN REDIRECTOR OPTION—$299 
Up to 16 nodes receive invitation to transmit 
twice as often as other nodes on the network. 

Also, 10Mbit Twisted Pair Ethernet Products. 

Cardamore Engineering 
Waterloo, Ontario, Canada (519) 886-4466 

Tech Marketplace... 

Second Color Option 
Available 



421 E. Palatine Rd. 
Palatine, IL 60067 


312-359-2626 


5.0 starter kit 
5.0 satellite 
5X Server 
5X satellite 


Multli 

Lanlink 
Lanlink 
Lanlink 
Lanlink 
AT Gizmo 
PC-Emulink™ 
PC-MOS™ single user 
PC-MOS™ five user 
PC-MOS™ 25 user 


$399 

$349 

$79 

195 

$85 

$259 

$135 

$135 

$425 

$650 


^flib^ard^erial boards; 

S 4 port16 bit I/O $335 


8S 8 port 16 bit I/O 

---Ov 


525 
678 

81 8 port Intell I/O w/256k $836 
Call for PS-2 I/O boards 
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PERIPHERALS 


FastTRAP T 


The pointing device of the future is here! 



• Two and three axis pointing capability 

• High resolution trackball for X and Y axis input 

• High resolution fingerwheel for Z axis input 

• Use with IBM* PC's, XT's. AT's and compatibles 

• Three input buttons 

• Full hardware emulation of Microsoft* Mouse 

• Standard RS-232 serial interface 

• Includes graphics drivers and menu generator 

• Easy installation 

• 1 year warranty 

• Made in the U.S.A. 

ONLY LTS/C Corp. 

$149 00 319 South Limestone Street 

^ ‘ Lexington, Kentucky 40508 

MasterCard (606)233-4156 

accepted (800) 872-7279 


3-D TRACKBALL FOR IBM 

CIRCLE 279 ON READER SERVICE CARD 


SPEECH SYNTHESIS 

SynPhonix: TRUE Unlimited Speech Synthesizer 
for IBM-PC/XT/AT/jr & compatibles. This low 
power short card includes an SSi263 speech chip, 
amplifier and speaker. Software includes Text-to- 
Speech, Phonetic Editor, Talking Clock & demos. 
Can be programmed with BASIC and other lan¬ 
guages. Prices start below $200. 

S ynPhonix 

Electronic Speech Articulator 


Artie Technologies 
55 Park St.. Suite 2 
Troy, Ml 48083 
(313) 588-7370 


PERIPHERALS 


9-TRACK MAG. 
TAPE SUBSYSTEM 
FOR THE 
IBM PC/XT/AT 
AND... 



For information interchange, 
backup and archival storage, 
AK Systems offers a 9-track, 
IBM format-compatible Vfe" 
magnetic tape subsystem for 
the IBM PC, featuring: 

■ IBM format 1600/3200and 800 cpi. 

■ Software for PC-DOS, MS-DOS, 
XENIX. 

■ Also for AT&T, DEC, VAX, VME, 
S-100, RS-232, IEEE 488. 


AKSystems 

20741 Marilla St. 

Chatsworth, CA 91311 
(818) 709-8100 
TWX: 910-493-2071 
Write, phone or TWX for information. 
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PERIPHERALS 




SPEECH PRODUCTS 

For PCs and compatibles 


SYNTHESIZER—only $79.95 

The next versatile and best sounding speech pro¬ 
duct available for under $4000! The amazing 
Speech Thing provides text-to-speech as well as 
PCM and ADPCM speech and music reproduc¬ 
tion. Comes with "Thing" D/A converter that 
attaches to the parallel printer port outside the 
computer-ideal for laptops. Will not interfere 
with normal printer operation. Also comes with 
audio amplifier/speaker and power adapter. 

Software includes two advanced text-to-speech 
programs, digitized speech and music files, full screen waveform editor, sampling music key¬ 
board. special effects mixing board, and drivers so you can add speech and sound effects to pro¬ 
grams written in BASIC. C.‘PASCAL, and others. Includes 54 page manual. SPEECH 
THING—$79.95. 

DIGITIZER-only $89.95 

The Voice Master PC Digitizer is a full 8-bit PCM 
sampler board. Fits in any available slot. Up to 
15,000 samples per second. Input pre-amp has 
automatic gain control and 4.5 Khz low pass filter. 

Includes a quality headset microphone. Software in¬ 
cluded for recording and editing sound files for 
playback through Speech Thing. Also includes a 
real-time spectrum display and oscilloscope display 
as well as assembly language source listings for 
writing your own drivers. BONUS: Voice recognition 
program included which is callable via an interrupt 

vector. Demonstration program written in GWBASIC. VOICE MASTER PC DIGITIZER—$89.95. 

VOICE RECOGNITION— 
only $49.95 

A price/performance break-through! Equal in performance to 
other systems costing hundreds more $$S. The amazing Voice 
Master Key program adds voice recognition to just about any pro¬ 
gram or application. You can voice command up to 256 keyboard 
macros. Fully TSR and occupies less than 64K. Instant response 
time and high recognition accuracy. Easy and fun to use—no compilers or editors required. Works 
with CAD, desktop publishing, word processor, spread sheet, even other TSR programs. A 
genuine productivity enhancer. Voice Master Key can also be called from within a program for ad¬ 
ding voice recognition to custom applications. Voice Master-Key requires the Voice Master PC Digi¬ 
tizer for operation. (Please note: Voice Master Key will not replace the keyboard or mouse except 
under certain circumstances. Not to be confused with the still unavailable "voice typewriter.") 
VOICE MASTER KEY—$49.95. 

BONUS OFFER! Buy Voice Master Key with PC Digitizer for only $129.95-you save $10! 

BETTER BONUS OFFER! Buy all three: Speech Thing, PC Digitizer, and Voice Master Key for only 
$189.95-yousave$20! 

ALL OF THESE PRODUCTS ARE OF PROFESSIONAL QUALITY. 
ORDER HOTLINE: (503) 342-1271 
Monday-Friday, 8 AM to 5 PM Pacific Time 

Add $5 for shipping and handling on all orders. Add an additional $3 for 2nd day delivery. All goods 
shipped UPS. Master Card and VISA, money order, cashiers check or personal checks accepted 
(allow a 3 week shipping delay when paying by personal check). Foreign inquiries contact Covox 
for C&F price quotes. Specify computer type when ordering. 30 DAY MONEY BACK GUARANTEE IF 
NOT COMPLETELY SATISFIED. ONE YEAR WARRANTY ON HARDWARE. 

Call or write for FREE product catalog. 


COVOX INC. 

675-D Conger Street, Eugene, OR 97402 

Telex 706017 (AV ALARM UD) 

TEL: 503-342-1271 FAX: 503-342-1283 
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“NOBODr 

We asked our customers 
to tell us who had 
LOWER PRICES 
than we do. 

They told us! 

We lead the industry both in 
price and quality in V 2 ” 9-track 
tape drive subsystems to transfer 
information between mainframes 
and PC/XT/AT, PS2. 

• EBCDIC-ASCII Conversion 

• Tape backup/volume data stg. 

• Speeds up to 7 Meg/min. 

• Select & reject specific fields 

• 800/1600/6250 BPI 

• Drives from Anritsu, Cipher, 
Qualstar and M4 Data 

Dealer & Volume Discounts 


E 


FLAGSTAFF 

ENGINEERING 


1120 Kaibab Lane • Flagstaff, AZ 86001 
(602) 779-3341 • Telex 705609 
FAX (602) 779-5998 
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9-Track Tape 
Subsystem 



MINISTREAMER" 

Now you can exchange data files 
between your IBM PC/XT/AT 
and any mainframe or mini¬ 
computer using IBM compatible 
1600 or 6250 BPI 9-Track tape. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
megabytes per minute on PCs 
and compatibles. Subsystems 
include 7" or IOV 2 " streaming 
tape drive, tape coupler card, 
cables and software. 

/lURLSTRR ' 

9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
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SOFTWARE/COMMUNICATIONS 


Communications 

Analyzer 



I—.—I Devic 

°r^—| RS-232 
I-1 Device 


- Monitors and stores to disk RS232 
async data in real time 

- Dual line DCE over DTE format 

- Perform action on any data pattern 

- Interactive mode 

- Fully configurable, includes cables 

- For IBM/PCAT/AT or compatibles 


f Palladian $395.00 

I Technologies demo $10 
1 Incorporated 


1-800-537-5046 (301)576-0575 

CIRCLE 284 ON READER SERVICE CARD 



Serialtest 

Serial data analysis on your PC. 

Source and monitor modes; data- 
scope and breakout box; ASCII 
and EBCDIC; trigger processing, 
live data display, adjustable buf¬ 
fer size. Custom cabling included. 

800 562-8378 

Advanced Computer Consulting, Inc. 
700 Harris Street, Suite 101 
Charlottesville, Virginia 22901 
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ENGINEERING ■ NETWORKING 


DATA ENGINEERING GLOSSARY 

Researchers, Educators, Engineers, Program¬ 
mers, Managers, etc. Whether you are into 
Computers, Robotics, CIM, CAD/CAM: Now 
there is a glossary that can help. DATA ENGI¬ 
NEERING GLOSSARY over 5,000 entries and 
definitions. 3 disk package for just $29.95 plus 
$4 S/H. 51/4 or 3Vi disks. Visa/MC accepted. 
AAA DATA Engineering 
P.0. Box 202 

Sugar Grove, IL 60554-0202 
(312) 897-6600 or FAX (312) 897-0024 


GRAPHICS 


FORTRAN Graphics Libraries 

Now! 3 scientific graphics packages to support 
MS FORTRAN/Pascal, R-M or Lahey FOR¬ 
TRAN. GRAFMATIC (screen), PLOTMATIC 
(HPGL, H-l plotter) & PRINTMATIC (Laser & 
dot-matrix printer). All fullyrlocumented. Com¬ 
plete graphics primitives, 2-D plots, 3-D plots 
and solid models. $135 each, 2 for $240, all 3 
only $340. Call or write for info. 
Microcompatibles, Inc. 

301 Prelude Drive Dept. J 
Silver Spring, MD 20901 
(301) 593-0683 

35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide. 
VISUAL HORIZONS 
180 Metro Park 
Rochester, NY 14623 
(716) 424-5300 


LANGUAGES 


THE SPINDRIFT LIBRARY 


At last!! Now there’s a way for the FORTRAN pro¬ 
grammer to do the things they have always wanted 
to do: Execute other programs via CALL EXEC; direct 
control of the cursor with edit keys; WINDOWS on the 
screen for POP UP HELPs; (*) and (?) wildcard file 
searches; save/restore screen images; COLOR screens. 

These are just a few of the features of the SPIN¬ 
DRIFT Library. Over 150 subroutines and functions 
in all, the SPINDRIFT Library includes DOS Interface 
(COPY, ERASE, MKDIR, FINDFILE, SYSTEM, etc), 
Variable Length Strings, Security Routines, Date/Time 
Routines, 10 SORT Routines, and much more! 

Price $149 plus shipping/handling 

Write for a DEMO DISK: $5.00 credited toward purchase. 

Specify your FORTRAN Compiler 

Spindrift Laboratories, Ltd. 

116 South Harvard Avenue 
Arlington Heights, Illinois 60005 

(312) 255-6909 
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To Place Your 
Ad Call 

212 - 503-5115 


BoxNet 


TM 



LOCAL AREA NETWORK 


$99.95 

PER NODE 

• Joins up to 12| 
computers 

• Runs in the 
background 



XT,AT,PS2 
NETBIOS 
COMPATIBLE 

Easy to use 
• Used RJ-11 cable 
and serial port 


Together 
BoxNet™ made it possible 

Box #1 

PO Box #1, Bath, NY, 14810-0001 

800 - 541-2691 

607 - 569-2376 
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Ifgfr key 
^ELIV 

CARD 

IINATOR 

KEYCARD ELIMINATOR 

4.61. 86. 2.0a, 2.1. & 2.11 
FREE A SLOT! $99 

D C B ELIMINATOR 

2.0a. 2.1. & 2.11 

TRUE SFTI $99 

ELS UTILITIES 
KYBD & PrtSc FIX 
WP 5.0 FIX $59 

NETCRACK 

LOSE PASSWORD? 

ALL VER5I0NS $99 

GETDISK 

GET BIOS DRIVES 
286 & 386 $59 

BIOS TOOLS 

PATCH DRIVE TABLES 

INCL GETDISK $99 

(713) 7E 

NETWORK BUSINES 

1300 WOODHOllOW DR 
HOUSTON, TEXAS 77057 

MNOVELL AUTI 

11-9268 

NBS 

IS SYSTEMS 

IVE, SUITE 5601 

HORIZED RESELLER 


OPERATING 

SYSTEMS 
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NETWORK CONTROL LIBRARIES 

NETWORK INTERFACE allows file sharing 
and redirection through DOS functions. $99. 
NETBIOS ROUTINES allows access to low-level 
network functions. Name, session & datagram 
routines. Wait and no-wait options. $199. 
NETWORK MASTER provides access to 
Netware internal functions. $299. Complete 
network control from your compiled programs! 

.Starlight Software. 

.P.0. Box 1090 . 

.Wheeling, IL 60090 . 

.(312) 394-0622. 


KADAKs 

__ engineers bring years 

~~ot practical real-time experience 
o over 600 installations world-wide 

This real time 
MULTITASKING KERNEL 
simplifies real life 
product development 

■ No royalties 

■ IBM PC DOS® support 

■ C, PUM, Pascal 

■ Preemptive scheduler 

■ Time slicing if needed 

■ Intertask messages 

■ Dynamic operations 

- task create/delete 

- task priorities 

- memory allocation 

■ Event Manager 

■ Semaphore Manager 

■ Essential source code included 

D«mo package $25 US (Shipping/handlmg extra) 
Manual only $75 US Also available tor 

AMX66 system $2195 US 8080.280 68000 

Full source Add $$OS US 
AMX66" v2.0 tor 6066/66, 60166/68, 60266 ayalema 

^ KADAK Products Ltd. 

206 - 1847 W. Broadway 
Vancouver, B.C. Canada V6J 1Y5 
Telex: 04-55670 
Fax: (604) 734-8114 
. Telephone: (604) 734-2796 


PROGRAMMERS 

TOOLS 


SOURCER, 


Commenting Disassembler 

Creates detailed commented source code 
and listings from memory, .COM files or .EXE 
files directly suitable for assembly. Built in 
data analyzer and simulator resolves multi¬ 
ple data segments and provides detailed 
comments on interrupts and subfunctions, 
I/O ports and much more. Outstanding 
review in PC Magazine 4/26/88 page 46. 


BIOS SOURCE 


PS/2 ■ AT ■ XT ■ PC ■ Clones 

The BIOS Pre-Processor to SOURCEFL 
provides the first means to obtain accurate 
legal source listings for any bios! Identifies 
entry points with full explanations. Provides 
highly descriptive data labels such as "video 
-mode" and much more. Fully Automatic. 

SOURCER S 99.95 

SOURCER w/BIOS Pre-Processor $139.95 

(Shipping S3, outside USA $15. CA Res. add tax) 
To order or receive information just call! 

1-800-662-8266 

V COMMUNICATIONS 

3031 Tisch Way. Suite 905. Dept. T 
San lose. CA 95128 • (408) 296-4224 

PS ’2. AT. XT, PC are trademarks of IBM Corp. 
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1:30 


TUB is FASTEST! 


0:41 


0:19 


0:09 


SRMS"'32 PVCS" TUB''3.0 TUB 4.10 


TUB™ is BEST! 

"Do not befooled by the fuel tluit this is the 
least expensive of the five packages reviewed 
here - TUB has features and power to spare " 
John Rex, Computer Language 
"TUB is a great system" J. Vallino, PC Tech J 

• Full-Featured Version Control for Software 
Professionals. Check-in/out locking. Branching. 
Keywords. Wildcard and list-of-file support. Can 
merge parallel changes and undo intermediate 
revisions. Network and WORM support. Main¬ 
frame compatible deltas for Pansophic, ADR, 
IBM, Sperry. Integrated Landon Dyer PD MAKE. 

MS-DOS 2.x. 3.x. 4.x Just $99.95 - $5 s/h v.saMC 
5 station LAN license $299.95 + $5 s/h. call for other sizes 

BURTON SYSTEMS SOFTWARE 

PO Box 4156, Cary, NC 27519 (919) 856-0475 
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BTRIEVE™ BTRIEVE™ BTRIEVE™ 

If you use Btrieve, you must have BUTILITY. 
BUTILITY is the only way to edit and create 
Btrieve files (ver 4.0 and up). Stop wasting time 
writing those utility programs! Use QB 4.0 look 
and feel editor to perform all operations, edit the 
data buffer, edit actual key values, search and 
replace, and much, much more. Only 
$89.95 +$5 S&H. MC VISA or COD. 
SMITHWARE, Inc. 

3600 Hillsboro Pike Suite B-13 
Nashville. TN 37215 
(615) 297-4876 
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I THE MISSING LMer 


FIRMWARE DEVELOPMENT TOOLS for 

MICROSOFT C 


MICROSOFT* 

C 



LINK & LOCATE++ 

SUPPORTS iAPX 86/87/186 


L 


Downloads to 
IN-Circuit Emulators with 
INTEL™ OMFor 
SoftProbe™ II Target Debugger 


p 

mh 


3 


ROMABLE 

CODE 


Includes... 

• Start Up Files 

• Linker 

• Locator 

Library Support*with Floating Point Operation 
COMPLETE Microsoft™ C Debugging Information 


All This PLUS 

Other Fine Products from... 


SYSTEMS & SOFTWARE, Inc 



3 


3303 Harbor Blvd. • C-ll 
Costa Mesa, CA 92626 

714/241-8650 


FREE 

PRODUCT CATALOG 
AND DIGEST... 
WRITING 
ROMABLE 
CODE 
USING 
MICROSOFT C 
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ROM DEVELOPMENT TOOLS 


Link MS-DOS and Intel object files to ROMable code. GeneLink 
permits independent placement of each program segment for 
complete flexibility in memory layout. GeneLink links directly 
from object files to HEX or other formats, and is five to ten times 
faster than other locating tools. 

Genesis has been a major supplier of ROM development 
tools to major industrial customers like IBM and Boeing for over 
five years. You can count on Genesis to provide reliable, fast 
tools and excellent support. 

Genesis Microsystems Corporation 
13300 Sunset Drive, Los Altos, CA 94022 

Call: (415) 964-9001; TX: 4998093 GENMS Ul 


4 


sa Genesis 

Microsystems 
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ARRAY SUBROUTINES 

Faster development and execution, 174 as¬ 
sembled routines for interpreted or compiled 
BASIC, Assembler, Pascal, c.Qsort, grade, re¬ 
sequence, expand, locate, compare, etc for 
floating point, integer, and string variables; and 
add, and, rotate, shift, xor, etc for logical 
(binary) vectors, $49.99. 

.uniSON Software. 

.Box 2033 . 

.Moose Jaw, Sask. S6H-7N7. 

.Canada, (306)-694-0072. 


SAVE DEBUGGING TIME! 

WATCH-I/O is a popup utility that shows names 
and technical info of all files in use. WATCH-1/0 
also shows name of last file opened, current 
program name, and last file-not-found. Only 
$24.95 + $5 S&H Visa/MC/CK/MO. 
Quantum Publishing 
23860 Miles Road 
Cleveland, OH 44128 
1-800-342-6237 



Attn: Systems Developers 


Adds exact 
terminal emulation 

... dynamically link exact terminal emulation to 
your existing software. Every keystroke, every video 
presentation, every printer function is reproduced 
exactly. Written in assembler, it conserves memory and 
delivers unparalleled performance. 

Add Terminal Emulation to: 

• Communications Software 

• TCP/IP & X.25 Gateways, etc. 

• LAN Environments 

• INT 14 Communications Redirectors 

• Custom Applications 

Migrate your host software to micros . . . 

. . . without modifying keyboard and screen handling code. 
Application programs read the PC keyboard and write the 
PC screen, through Add-a-terminal®, just like the real 
terminal. 


Over 50 Terminal Emulations to choose! 
Including: DEC, Data General, ADDS, Datapoint, 
Hazeltine, Hewlett-Packard, Honeywell, IBM, Lear-Siegler, 
Perkin-Elmer, Prime, Televideo, TI, Wyse, and More. 
Custom emulations available. 


ECONOMICAL VOLUME & BUNDLING PRICING AVAILABLE! 

1-800-225-8590 


SamtONICS 719/593-9540 FAX: 719/548-1878 TELEX: 450236 
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BIOS 


The Tl» AT BiosKit is a book with diskettes 
containing source code in C. plus utility pro¬ 
grams to help you create a Bios. Now you can 
have a Bios with documentation for your own 
applications modify boot-up, eliminate the 
keyboard, install security features, etc. Only 
SI99 complete. The XT BUsKit is only S99, or 
get both BiosKits for S279. The Inti! WiWa ri 
for the XT BiosKit is $49 


— XT-AT HANDBOOK — 

The XT-AT Hudbiik is full of hardware and 
software information in a shirt pocket size book 
Over 70 pages covering 38 subjects, including 
connectors. 1/0 maps, controller programming. 
DOS and DEBUG commands, board dimensions, 
character codes, hard disk drive types, and 
much more Only $9 95 each qty 1-4 five or 
more. $5 each 

Annabooks 

12145 Alta Carmel Ct Suite 250-262 
San Diego, California 92128 

( 619 ) 271-9526 
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ROM Microsoft-C 
$495 


One integrated package for ROM 
development with Microsoft-C" . 
The package has full Source 
level remote debugger (locals, 
register variables), 8086 locator 
that produces Intel hex, Absolute 
OMF (with locals and Basic types), 
Startup code, and a ROMable 
library (printf). 

Free ROM-Essentials Guide... 
CALL FOR MORE INFO 

Datalight 

17505- 68th Ave. N.E., #304 
Bothell, WA 98011 USA 
(206) 486-8086 
1 (800) 221-6630 
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BUY 3 MULTITASKING, MULTIUSER 
OPERATING SYSTEM PRODUCTS WITH 
COMPLETE SOURCE CODE FOR THE PRICE 
OF ONE!! 



* presents the 


POWER BUNDLE 


OPERATING SYSTEM TOOLBOX®—Wendin’s operating system construction set 
that allows you to build your own multitasking, multiuser operating system. 
Comes with over 15,000 lines of source code. Runs on IBM PCs and true 
compatibles. RETAIL PRICE: $99. 

PCNX ™ —The multitasking, multiuser UNIX lookalike operating system for 
IBM PCs and true compatibles. Contains over 80 UNIX-like utilities including 
CAT, GREP. and LS. RETAIL PRICE: $99. 

PCVMS m —The multitasking, multiuser VAX/VMS lookalike operating system 
for IBM PCs and true compatibles. Gives the user a VAX-like interface on 
his PC. RETAIL PRICE: $99. 

All systems require MS-DOS 2.1 or later 

FOR A LIMITED TIME ONLY, MENTION THIS 
AD AND GET ALL THREE FOR $99!!! 

Order today—Call our hotline (509)624-8088 

FOR MORE INFORMATION ON ALL OF WENDIN’S PRODUCTS CALL OR WRITE TO: 
WENDIN, INC.—P.0. BOX 3888---SPOKANE. WA. 99220-3888 
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Your One-stop ROM Shop 


When your application calls for ROM support, contact the professionals at ALDIA SYSTEMS. 
We’ve been supporting embedded systems and firmware developers for over three years 
with excellent hardware, software, development tools and technical support. Don’t settle for 
imitations, call the company who brought you PC-L OCA TE, the original PC locater. 


PC-LOC ATE : Produce ROM-able code from your ".EXE” files. PC-LOCATE assigns physical 
addresses to the re-locatable image based on user inputs. PC-LOCATE supports the entire 
Intel processor family including: 8086, 8088, 80186, 80188, 80286 and 80386. 

PC-PROMPAK: A PROM/ROM expansion board for IBM and IBM-compatible computers. 
PC-PROMPAK provides up to 768 KBytes of non-volatile expansion memory and supports most 
28-pin JEDEC devices including EPROMs, EEPROMs and Static RAMs. 

PC-ROMDRIVE: Create a "Diskless PC" capable of booting a ROM-resident copy of MS-DOS 
and your application program. "Autoexec.bat" and "Config.sys" files are supported for automatic 
program execution and system configuration. 


s= ALDIA SYSTEMS , Inc . s= 

P.O. Box 37634 Phoenix , Az. 85069 

(602) 866-1786 
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C & MASM — DOS & OS/2 


VersiMAKE™ 

A full-featured MAKE utility that derives 
your system’s dependencies through 
analysis of your C & MASM source files. No 
more MAKE dependency files to maintain! 


VersiCREF™ 

A unique utility that creates a sorted Master 
Cross-Reference of your entire system. 
Handles 100+ C and MASM source files. 
Full X-Ref or just PUBLIC symbols. 


VersiMAKE™ 

VersiCREF™ 

Both 


$125 800-334-4096 

$75 (In NJ, 609-871-0202) 
$150 MC/VISA/AMEX 


Free 

Demo 

Disk 


ft SUMMIT INFORMATION SYSTEMS, INC. 

73 East Lane, Willingboro, NJ 08046 circle 366 on reader service card 


FRAME ' 1 
for Btrieve™ Users 


IBM-PC Interpretive Command 
Language to create and access Btrieve 
index Files. Develop interactive screen 
applications, utilities, and rapid 
prototype programs. Reference manual, 
tutorial manual, interactive screen 
tutorial. Price $125. VISA/MC 

FRAME SOFTWARE, Inc., 
Suite 163 

90 West Montgomery Ave. 

Rockville, Maryland 20850 
(301) 881-6893 

Btrieve trademark of SoftCraft. 
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MULTI -TASK ING 
TOOLKIT 


Write your “C“ programs with cooperating, 
concurrent tasks using INTERWORK'**. Uery 
useful for real-time applications and com¬ 
puter simulation. Features: 

• more than 100 tasks 

• inter-task communication facilities 

• DOS interrupt handling 

PC-00S version $129, Henix S159. Unix $249; 
source code $995. Shipping included; 2 day 
air add $5. For more information, contact: 


A" 


Block Island Technologies 

Innovative Computer Softivare 


13563 NW Cornell Road, Suite 230 
Portland. Oregon 97229 (503)241-8971 
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ATTENTION 
IBM ARTIC CARD 
SOFTWARE DEVELOPERS 


Finally 1 A reallime software debugger for IBM ARTIC 
cards ARTICEB allows concurrent debugging ses¬ 
sions on as many ARTIC cards as you have in a sys 
lem unit. Many advanced features. 

• Debug hardware and software interrupt handlers 

• Full screen tracing includes backwards tracing up 
to 64 steps. 

• Menu driven system statistics include.. 

Buffer control blocks. Dispatch Registers and Flags. 
Interlace Block. Primary and secondary status. 
QUEUE Elements. Software Timers. Task Control 
Blocks. Task Headers. Task Table. 

• When you use ARTICEB. debugging proceeds at 
about 10 times faster than it can with other existing 
ARTIC software debuggers 

ATLANTIC FIRMWARE 
( 609 ) 795-9651 
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'C' DOCUMENTATION TOOLS 


★C-CALL ($39) creates a graphic-tree 
of the caller/called structures, and 
creates a files-vs-procedures table 
of contents 

*C-HDR ($39) creates/inserts/updates 
headers for each procedure 
showing caller/called procedures 
and identifiers 

★C-LIST ($29) lists and action- 
diagrams, or reformats (incL 
comment alignment). 

*C-REF ($29) gives cross-reference of 
local/global/parameter identifiers 

* SPECIAL!! ($99) all 4 programs plus 
FREE integrated C-DOC program 

* 30-DAY money-back guarantee. 


SOFTWARE BLACKSMITHS INC. 

6064 St. Ives Way 

Mississauga ONT, Canada. L5N-4M1 
(416) 858-4466 "CALL NOW!! 
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Opt-Tech Sort/Merge™ 


The High Performance, High Quality, Sort/Merge utility. 
Use as a stand-alone routine or Call as a subroutine to 
over 30 languages. Unlimited filesize, multiple keys, 
record selection, and much more! MS-DOS $149. 

To Order or for more Information, Call or Write. 

Opt-Tech Data Processing (702) 588-3737 

^0^Bo)^78/Z^phyi^ove^lV^8944^ ||RC^ 36 ^^EADERSERVICECAR^^ 


SOURCE CODE 
NO ROYALTIES 


BOSS INTEGRATED ACCOUNTING 
VERSION 2.0 

Slash development costs with BOSS AC¬ 
COUNTING. Fully integrated modules in¬ 
cluding G/L, A/R, A/P, PAYROLL and INVEN¬ 
TORY. Complete PASSWORD SECURITY. 
MULTI USER / NETWORK compatible. BOSS 
is available for QuickBASIC 4.x or IBM 
BASC0M 2.0. Features clean well annotated 
code. Easily modified. No licensing fees. All 
resale profits are yours!!! 

ONLY $995.00 

Ask about our 

• ISAM interface to QuickBASIC 4.x 
• Vertical market applications 

LAKESHORE 
COMPUTING. INC. 

1105 North Front Street. Niles, Ml 49120 

1-800-345-4214 in Ml 616-684-5120 

El CALI, TODAY <3S 
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SCREEN MANAGER 


MENU, WINDOW, and DATA 
ENTRY Support for the Profes¬ 
sional Programmer! Interfaces 
to most languages. BASIC, C, 
FORTRAN, COBOL, PASCAL, 
ASSEMBLER. 100 Page Manu¬ 
al. Thirty day money back 
guarantee. No Royalties. 

from The West Chester Group 
$"9(1 P.O.Box 1304 

fJJ Westchester, Pa 19380 

VISA/MC (215) 644-4206 


CALL FOR FREE DEMO 
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BTAGS brings UNIX™ 
POWER to Brief™! 


UNIX™ programmers rely on CTAGS to 
edit complex sets of source files. Now 
BTAGS adds this powerful capability to 
the favorite editor of the MS-DOS world! 
BTAGS gives Brief™ users the power to edit large 
projects efficiently. Don't recognize a function call? 
A single keystroke shows you the body of the 
function, even if it is within a different file in a 
distant directory! No need to hunt through a dozen 
C source files for that utility you'de like to reuse: with 
BTAGS you view it instantly, by function name! 


Order with VISA or MASTERCARD or 
send $37.50 plus 2.50 for shipping to: 
SD Enterprises Fh. (503) 663-2865 
P. (). Box 1233. Gresham OR 97030 

Specify 5 1/4" or 3 1/2" media with your order. 
Briet is a trademark ol Solution Systems Inc. 
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Get Inside! 

The best selling PC software 
performance tool is now better than ever 
with source line timing, caller timing and 
arbitrary event timing-all with microsecond 
accuracy and without source modification. The 
expanded DOS analysis mode identifies each 
DOS function call and potential I/O bottlenecks. 
The list of supported compilers: 

Turbo C 

Microsoft C/QutckC 
Microsoft FORTRAN 
Logitech Modula-2 
Turbo Pascal 
Microsoft 

BASIC/QuickBASIC 
WATCOM C 
JPI TopSpeed 


s 125- 


EACH 

30-day guarantee VISA/MC/COD 
Call today lor a free brochure and 
Zortech CIC + * ,h ® la,est list of supported compil- 

Lattice C ^ ers an<1 °P era,in 9 environments. 

Paradigm Systems 

PO Box 152, Milford, Massachusetts 01757 

(800)537-5043 
In MA: (508)478-0499 


REVERSE 

ENGINEERING TOOL 


♦ Force software to 

► reveal secrets! 

J\ INTERCEPTED 
jy RECORDER 
JOp? records requests to 
DOS and BIOS and 
gives a full report. Completely 
invisible. A QR 

Only post paid. 

JACKSON SOFTWARE 

P.O. Box 9317, M.S. 10, Baltimore MD 21220 
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HyperOraw for the IBM PC 

ATTENTION PROGRAMMERS! Create database 
stacks for the PC family using the new Hyper- 
Draw features of PC-KEY DRAW Version 3.5. 
Use powerful graphics editor with freeform 
Hypertext for creating the databases of the 
future. Hundreds of applications. Only $100 tor 
full registered version. 

OEDWARE 
P D RDX 

Columbia, MD 21045-0595 
(301) 997-9333 

BASIC to C 

BASC.C v3.2 accepts BASICA, Ouick BASIC, 
CBASIC86 and most other BASICS by adding the 
syntax & generation rule of new statements & 
functions (Customizer). Generates structured, in¬ 
dented, scoped MS/Turbo/Latice/Aztec C. All 
memory models and compile options are sup¬ 
ported. C source (Runtime Library) incld. For MS/ 
DOS, XENIX, UNIX. Demo disk. From $199. 
GOTOLESS CONVERSION 
P.O. Box 835910 
Richardson, TX 75083 
(214) 404-1404 


TECH MARKETPLACE 

Second Color Option 
Available 


CALLABLE WORD PROCESSOR 

Word processing capabilities are now available 
from within applications. By specifying a row 
and column on the screen, developers can edit 
files from within any environment (C, dBase, 
Pascal, etc.). Features include, cut/paste, word 
wrap, margins, and word search. $59. Add $20 
for C source. 

Wilson Software 
3600 Dorshire Court 
Pasadena, MD 21122 
(301) 969-2308 


PUBLIC DOMAIN 


Public Domain Software in C 

Over 170 volumes of public domain software 
for MSDOS, UNIX AND CP/M. 

• small expert systems and graphics 

• editors, compilers, text formatters 

• many UNIX-like tools & misc. utilities 
Write or call for more details. Send $10 for 
comprehensive directory. 

C Users' 
Group 

The C Users’ Group 
2120 W. 25th Street, Ste. B 
Lawrence KS 66046 
(913) 841-1631 


SECURITY I SOFTWARE 

DEVICES ■ PACKAGING 



> 

W 



Designed for user-transparency, clone 
compatibility & strength. It features: 

• no need for damaged media or 1/0 plugs 

• thwarts all Bit-copy Software 

• supports all Hard & floppy Disk formats 

• restrict or allow Network Installs 

• allows protected upgrades by modem/BBS 

• limit program use by Date or #Executes 

• remotely reset Installs or Expiration 


SI 95 Starter Kit or S495 with NO meter 
counts. Free info & demo disk available. 



Az-Tech Software, Inc. 

305 East Franklin 
Richmond, MO 64085 


(800) 227-0644 (816) 776-2700 
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If you HATE Copy Protection, but still want to 
protect your program from hackers and reverse 
engineering, EVERTRAK allows you to: 

* Shut down DEBUG systems and disassemblers. 

* Restrict use by date-range and media-type. 

* Embed a secure serial number string. 

* Track unauthorized copies back to their source. 
EVERTRAK is totally invisible to your end user 
and uses the latest encryption technology. 
EVERTRAK supports IBM & Compatibles using 
DOS 2.0 or later, sells for S295.00 and has a 30 
day money back guarantee. 

@ Az-Tech Software, Inc. 
305 East Franklin 
Richmond, MO 64085 
(800) 227-0644 (816) 776-2700 
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BIT-LOCK R SECURITY 

Piracy SURVIVAL 5 YRS proves effectiveness of 
powerful multilayered security. Rapid decryp¬ 
tion algorithms. Reliable security device trans¬ 
parent to PARALLEL or SERIAL port. Comple¬ 
mented by low cost KEY L0K ,M & multifeatured 
C0MPU-L0CK’ M . Including countdown, time¬ 
out. data encryption & multiproduct protection. 
MICROCOMPUTER APPLICATIONS 
3167 East Otero Circle 
Littleton. CO 80122 
(303) 922-6410 or 770-1917 


Software Packaging & 
Computer Supplies 

• IBM style binders & slip cases - 
blank or printed • Vinyl binders 
& slip cases •Vinyl folders & 
packages • Continuous & cut 
sheet paper for manuals 5-1/2 x 8- 
1/2 •Disk pages • Disk en¬ 
velopes • Continuous & laser 
labels • Shipping cartons & en- 
velopes for software & MORE !! 

Call For A Free Catalog!! 

8QO-DEAL-NOW 312-629-5160 

Anthropomorphic Systems, Ltd. 
376-J East Saint Charles Road 
— lombard JL .60.148 
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TERMINAL 

EMULATION 

BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 

Full featured: 

• multiple printers, 

• unattended operation, 

• print speed beyond 6,0001pm, 

• special forms, 

• line speed to 56,000 bps, 

• dial-up or dedicated lines, and 

• serve as a LAN gateway. 

BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 201C, 9600. 

Barr Systems, Inc. 
2830 NW 41 St. BldgM 
Gainesville, KL 32606 

800-BARRSYS or 
904-371-3050 
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ADD UP TO 


60% MORE 
DISK CAPACITY 
WITH AXE. 

AXE is a program compression utility from 
SEA, the company that wrote the industry stan¬ 
dard for archiving files. AXE compacts .EXE and 
COM files so you can reclaim up to 60% of disk 
space with no sacrifice in power and no hard¬ 
ware updates. 

Call today for more information on how you 
can reclaim space and retain power with AXE. 

(201)473-5153 

SYSTEM 
ENHANCEMENT 
ASSOCIATES 

21 New Street. Wayne. NJ 07470 
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PERSONAL MEASURE 


Measures performance of live 
IBM PC applications. Reports 
CPU, disk, keyboard, printer & 
comm resources used. 
"...developers and end users alike 
will find... (it) ...a welcome 
addition..." - 12/88 Tech Journal. 
Unsurpassed for dBase, R:Base, 
Paradox, Oracle, & 4GLs. $69.95 
(5.25"), $74.95 (3.5"), $2.50 S&H, 
MC/VISA, quantity pricing, 30 
dayMBG. DOS 2.1 or later. 


Spirit of Performance 

73 Westcott Road 
Harvard, MA 01451 
508-456-3889 
Telex 6503571400 MCI 
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sea 

©A® 


ou don T need d 
Memory Hog 
MENU. 


Before there were AT's or even PC/XT's, 
we needed memory resident MENU'S... 
but with today's fast machines and 
programs that demand all of your 
system's memory, you need 
Point&Shoot! 

Supports multiple menus, EGA, VGA, 
mono (CGA not recommended). Screen 
saver. Continuous on screen clock/ 
calender. Shows space available on 
HardDisk(s). Displays up to 45 menu 
entries with English descriptions at a 
time. Batch file editor. 

$49.50 + $5.00 S/H 

(California residents add 6.5% tax) 

Database Technologies 

1547 Palos Verdes Mall, #303 
■Up] Walnut Creek, CA 94596 
(415) 944-5566 
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MISCELLANEOUS/ 
BAR CODING 


Bar Code Solutions 

ON-LINE BAR CODE 
READER NETWORK 

NEW PC-WAND 300 - up to 128 reader 
data collection system • Auto- 
discriminates • Collects, formats and 
transmits to PC or host. 

PC-WAND 800 WanderWand - pro¬ 
grammable portable bar code readers. 


PC-WAND 200 - terminal wedge on a 
serial "party line" for mini's. 

PC-WAND 100-emulates2nd keyboard 

NEW - bar code printing software 
packages for your printer. 

DEALER INQUIRIES INVITED 

INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 

635 North Berry Street. Suite C. Brea. CA 92621 

PHONE: 714 990-1880 

|S] FAX 714 990-2503 
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BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 

Bar code printing software 
Magnetic stripe encoders 
Units for other computers 
& terminals 
GSA pricing available 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 

Telex: (Graphnet) 371-9097 TPS PLA 
FAX: 415-856-3843 
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BAR CODES 
MADE EASY 



PERCON® E-Z-READER 

FAST • ACCURATE • RUGGED 

NO SOFTWARE CHANGES with PC/ 
XT/AT and PS/2, AT&T 6300, Wyse 
30/60/85/PC/AT, Kimtron KT-7/PC, Unk 
PCTerm/MC 1 /MC3, TeleVideo PCS]I 
905/955 & DEC VT220 keyboards, 
multi-user RS-232 interfaces. 

• Immediate shipment 

• Free phone support 

• 2-year warranty 

Details or Questions? Call us. 

( 503 ) 344-1189 

2190 W. 11th Ave.. Eugene. OR 97402 


PERCON 


Bar Code Headquarters 


Bar Code Readers for PC. XT, AT. 

PS/2. Kimtron, Wyse, Link or any RS- 
232 terminal. Attaches as 2nd key¬ 
board and inputs data as though keyed. 
With rugged stainless steel wand— 
$399 complete. Also Laser Readers. 
Badge Readers, MagStripe Readers, 
and Portable Readers. 

Print Bar Codes on all popular dot 
matrix printers and HP compatible 
laser printers. Menu driven or "user 
callable." All popular bar codes plus 
several sizes of big text up to 1" tall, 
readable at 50 feet. Fast, Easy, Well 
Documented. Several programs from 
S49 to $279. 

Choose from the industry’s largest 
selection of PC related hardware and 
software—direct from the manufactu¬ 
rer/developer. Same day ship. 1 year 
warranty. 30 day money back guarantee. 


lfl /ORTHINGTON 


DATA SOLUTIONS 

417-A Ingalls St. (800)345-4220 

Santa Cruz. CA 95060 CA (408) 458-9938 
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BAR CODE READERS 


S285 ONLY (Decoder and Wand) 
Completely compatible with PC/XT/AT, 
PS/2, RS-232C, Compacq 286, 386. 
Apple Macintosh. Macintosh Plus, 
IBM 317X, 327X terminals. 

Reads all standard codes 
NO software or hardware 
modifications 

Ports for Pen and Laser Scanners 
KASCO TECHNOLOGY, INC. 

486 Casita Way 
Los Altos, CA 94023 
(415) 949-0969, FAX (415) 949-3814 

Reseller Discounts Available 
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DATA 

CONVERSION 


Optical Scanning 


3ext, graphics, program lists, 
manuals, etc. concerted to 
micro-computer format. Tast 
turnaround time, 
low prices. 

Call us at: 

1 - 800 - 426-3776 


TROPUS, Inc. 

3704 HMMovx 72d 
dloui^Me. X'lf 40207 
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TAPE/DISK CONVERSIONS 

Conversion services to or from over 1000 
computer systems: 

• Magtapes 

• Micro Computers 

• Mini Computers 

• Word Processors 

• Typesetters 

Our conversion capabilities surpass most in the 
industry. 

PIVAR COMPUTING SERVICES, INC. 

165 Arlington Hgts. Rd. #T 
Buffalo Grove, IL 60089 
(312) 459-6010 


PUBLICATIONS 


Surprisingly 



Save Time and Money 

Over 1000 Hard-to-fmd 
Hardware and Software 
Hems of Special 
Interest to Technical 
PC Users: . 4 


• RS 232 IEEE 488 Networks 

• Stepping 8 Servo 
Motor Controls 

• Ruggedized PC’s 

• Rack Mtg. 80286 & 80386 
» Laboratory Automation 

• 1 MHZ A/D 

• Digital Scopes to 200 MHZ 

• High Speed Bus Adapters 

• Waveform Synthesizers 

• Data Loggers 

• PC Bus Expansion Chassis 

• And Much More 


A How-to-Handbook that 
enables you to configure the 
BEST products from the world's 
leading PC hardware and 
software vendors into risk free 
turn-key system solutions that 
meet your needs. 

Toll Free Hotline for application 
assistance and convenient one 
stop shopping at competitive 
prices. 100% Satisfaction 
Guaranteed. 


203-786-51 51tK P.0 Box 9565, New Haven. CT 06536 

(9:00 AM to 5:00 PM E.S.T) Fax: 203-786-5023 Telex: 9102501037 
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TECH 

MARKETPLACE 

The Comprehensive Buyer’s 
Guide For Systems 
Developers And Integrators 
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Comparing ALR's FlexCache Z Series to Compaq f s 
Deskpro Computers is like comparing apples to oranges. 


W hen you compare ALR's new 
small-footprint FlexCache Z- 
Series to Compaq's Deskpro computers 
the differences are obvious. For the 
same price as Compaq’s Deskpro 286, 
you can have ALR's FlexCache SX386Z, 
a 16MHz 80386SX 0-wait state system 
with 16KB of cache. And for the same 
price as Compaq's Deskpro 386s, you 
could have an ALR FlexCache 20386Z , 
a 20MHz 80386 0-wait state system with 
64KB of cache. Or for the same price as 
Compaq's Deskpro 386/20e, you can 
have the FlexCache 25386Z , a 25MHz 



80386 0-wait state system with 64KB of 
cache. Furthermore with every ALR Z- 
system you get our award winning 
FlexCache architecture, a powerful 
16-bit VGA controller supporting an 
800 X 600 graphics mode. Super PC- 
Kwik™ disk caching utility ( voted PC 
Magazines Editors Choice ) and an 
unprecedented three year limited 
ft $ |i warranty. Plus until May 31,1989 
‘ZJ? every FlexCache Z- system will ship 
with Quarterdeck's™ DESQview 386®, 
multitasking and windowing program. 
A $189.00 value, absolutely free. 


It's a fruitless 

comparison 

when 

ALR is the 

obvious choice. 



ALR FlexCache 
SX386Z 


ALR FlexCache 
25386Z 


Compare for yourself. 

Then call our toll free number for your local ALR 

Reseller. 1-800-444-4ALR 


Price 

$2699.00 

$2699.00 


ALR® 

Compaq® 


FlexCache 

Deskpro 

Models 

$X386-Modio 

286 - Modio 

Microprocessor 

80386SX 

80286 


16MHz 

12MHz 


16KB. 

82385 Cache 

1 wait state 

Bench Mark* 

3.36 Mips 

1.93 Mips 

Opt. Moth CoPtocmk x 

80387SX 16MHz 

8028712MHz 

Memory <ram) 

Hin ExpanaaOle to 

1MB 16MB 

Ayini/ Expandable to 
o4UK 8MB 

Storage 

1.44MB. 3 1/2‘ FD 
1.2MB. 5 1/4-FD 

1 

Optional ($225.00) 

Optional ($275.00) 

Fixed Disk opt.. 

40MB< 28ms 

40MB<30ms 

Video 

16 bit VGA 

800 X 600 



$5199.00 

$5199.00 

ALR® 
FlexCache 
25386Z-Mod 10 

Compaq® 
Deskpro 
20e- Mod. io 

80386 

25MHz 

64KB.EE 82385 
Cache 

80386 

20MHz 

32KB 

Cache 

6.07 Mips 

4.60 Mips 

80387, Weitek 

80387, Weitek 

1MB ExpondaD, ° ,0 

" VID 14MB 

1MB 

Optional ($225.00) 

40MB<35ms. 

120MB<28ms 

Optional ($275.00) 

1 

40MB<30ms. 

110MB<25ms 

16 bit VGA 

800 X 600 

VGA 640 X 480 


$3799.00 

$3799.00 

ALR® 
FlexCache 
20386Z-Mod io 

Compaq® 
Deskpro 
386s-Mod io 

80386 

20MHz 

64KB. EE 82385 
Cache 

80386sx 

16MHz 

4.78 Mips 

2.49 Mips 

80387. Weitek 

80387sx 

iMB nsr**' 0 

u in ExpondaCIs to 

1MB , 3MB 

l 

Optional ($225.00) 

40MB<35ms. 

120MB<28ms 

Optional ($275.00) 

1 

20MB<29ms. 

40MB<30ms 

16 bit VGA 

800 X 600 

VGA 640 X 480 


Prices and specifications are subject to change. Verity with manufacturer. 


TSSS: - 

Advanced Logic Research, Inc. 

9401 Jeronimo, Irvine, CA 92718 
(714) 581-6770 FAX:(714) 581-9240 

For our Canadian office: 1-800-443-4CAN 
For our UK office: 1-800-444-4ALR 
For our Singapore-Asia/Pacific office: 

(65) 258-1286 FAX: (65) 258-1285 


Compaq and Compaq Deskpro 286. 386s and 20e are registered trademarks of Compaq Computer Corp. PC-Kwik is a registered trademark of 
Multisoft Corp. Deskview 386 is a registered trademark of Quarterdeck Office Systems. 
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The Speed of 
Lightning 

Keystrokes. Screen 
updates. All virtually as 
fast as the applications 
program. That's the result 
of REMOTE 2 ™ error- 
checked, data com¬ 
pressed link. It won’t 
keep you waiting. 



The Cost-Efficiency 
of Scrooge 


Some programs want 
you to buy both parts-the 
calling program and the 
host program-even if 
you only need one. Not 
REMOTE 2 It comes in two 
parts-R2HOST™ and 
R2CALL™ Buy either. Or 
both. Whatever you need. 
And no more. 



The Flexibility of The Heritage of CROSSTALK® 

Rubber Man 


R2H0ST isn’t snobbish. 
It’ll take a call from R2CALL 
from one of the Crosstalk 
Communications programs, 
from almost any other 
communications program, 
or from a communica¬ 
tions terminal. R2CALL 
connected with R2HOST 
does give you all of the 
power and features of 
REMOTE 2 including 
exact keyboard mapping 
and the ability to transfer 
files with error-checking 
even while an applica¬ 
tions program is running. 


You’d expect a remote control program 
from the makers of CROSSTALK to be more 
advanced. We’ve been leaders in PC com¬ 
munications since the beginning of PC 
communications. 

That’s REMOTE 2 ’s family tree. And 
it shows. 

Better, more convenient remote con¬ 
trol for almost any application you can 
think of. Support. Training. Collabora¬ 
tion. Branch office or home computing 
with a central PC. 

REMOTE 2 essentially puts you in 
front of the remote computer. You have 
total control of the keyboard, DOS or 
any applications software. And what you 
would see on the remote computer’s 
screen, you see on yours. Instantly. 

It also provides a wealth of features 
that make it more efficient and easier to 
use. A chat window so that you and the 
person at the distant computer can chat 
without disturbing the application that’s 
running. An integrated help system that 
provides help for wherever you are. A 
phone book of commonly used numbers- 
along with their communications settings. 
LAN and mainframe access. And an 
activity log. 

If you need to operate a distant 
computer by remote control, look at this 
one-REMOTE 2 From the makers of 
CROSSTALK. See your dealer or contact 
us for details. _ 

REM0FE 2 

CROSSTALK COMMUNICATIONS 
1000 Holcomb Woods Parkway 
Roswell, Georgia 30076-2575 
404/998-3998 



A Division of Digital Communications Associates, Inc. cicci 
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REMOTE; R-HOST and R-’CALL are trademarks of Digital 
Communications Associates, Inc. CROSSTALK is a registered 
trademark of Digital Communications Associates. Inc. 

















